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fd4Kddl ft dd>emi TT<f ^TUT^clW fdURdfdT qRRjd 3RJd, n dT Reledl TTCR^T (n fd EFT <JpTfd> 3TTf f 
’jffd’ ?R^ 3n|) m dT ^TFdT *R£t% ( m TjT£T EFFJprfd> 3TT%) dFT ^dTdt dt dlft dT TtdHRdT ddft dR-flddl tdidT 
fwr <FdTd fdHTSdfdr diftd snfcT. fd?tdd: ^idld fetct fwr t# qRRid 3nfd\ 

fwr 1 : n ddteT ?|cje^| did 3TWTRJ4 OTR ^Hlc^edl TR^TT ^R 4 % dFT ^RT 3RtcT ?R n ed 4 % dFT 
v'lia). 

fWT 2 : n ddtcT 9idd^l dtd 3TdddRJd ddR STIolcdT (SRlfa d*d dtd £dFT d ^gTdtdRFT dddl4,^ 

j'lcdl'H) «R 8 % dFT ^TRT 3 RTcT d7, n cTT TfdT 8 % dFT dTdt. 

fwr 3 : n ddteT ?tdd% 2 3Td> 00, 25, 50, fdKTT 75 3Rt STWtcT dd n dT 25 % dFT ^TTdt. 

PldH 1 ^dT dlddld 5T5T 3RTT RldRi ftvji ?|cf)dl dt did 3tdt TRRRr 4 % *TFT dl u dldl Pwd ddd 3df . d^d 
fWT 2 ^ TTddfd' WRIT 3 3Tdt 'H'^'H 8 % dTd dlUiJNI fddR ddd 3df ? 

5TRJcT cRgld f dRft fddR d>[URt STTfd' f 'Hkl^U| feet STlfcT. d#d n dT feeledl TRs^TT 75 % WT ^T 
^lld) dK-iddlfl fqcldd txt 3TT%. dT cl<sild TRsdT *-$u|fe tppjpife fd>dT 0 ft TRsdT 3RT -yffd ERct 3df. d'dld a, b, 
C, d t 0 ^ 9 %dt dtuRtft 3RJ 3TWfcT cR cd, bed d abed dtdT 3Rt *dlctt fecdIHHIu) 3Tlf, f ^ftoT ’jffd ER>. 



cd 


10 x c + d, 


bed 


100 x b + IOxc + dd 


abed 


1 000 xa + IOOxb+IOxc + d 



TfrfdT^t drift fedRlt 1 0 X C, 100 X b d 1000 X a dfet 10c, 100b d 1000a dTTTfSTRT Rl^idl ft STRUT 
dPR dRWR STT^d. dTtd fe^rr 3TTWT n ^dT dtdRJIeTt WTdT ’Jdfd) Rid Kid ^ cRfd n ddteT TT*R5RHFTdT, 
SRRHldldl d>, d?FR2TFTdT d ddRT-HPT^ 3Td> 3^d>% a, b, C d d 3RTd ’jf^d HTn. 

cl'tslldl iR^uidl STRRdRTTSt ?1ddt fddRddT dT TTdK^dl SdRidT d cdKHId) cHMKlR fd^ dtdT fddR 

dRo. 

TFRIT n ft fdcIcHl TRsdT 3RJd m ft ?]^RR TRsdT 3dt 3RT ^jf|d H7T. ^R n cTT m ^dT ddtd" dTSdT 3d^ d7 
m %n cTT dFT ^dTdt fd^dT n ft m TTl€t Ri-HlRld TRsdT 3df 3ltt *-^Ccl "dlrl, d ft dTd m | n dT Rj^lA cfxtt ^TT^. 

4 | 312 , djRR 312 = 4x78, 

8 | 688 , ddRR 688 = 8 x 86, 

5 | 0 , d>RR 0 =5x0 

l| 

8, 'cFtdtd' , dRcP ddcldt, frr?pr 3d«FTRdfR, ^tgtcT qdRdFTPt, #T5 doSUT ^TdT, afttdTdTd - 431 005. 



ddT^TWfst, 
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WtoiM 0 

?|c|e^l viclI^ulMl SRt 0 RT 5 % WT Rrat 0 ft 5 # 0 44 STTf SRTT Rldt. m % n eTTWTUTRT 
'T^cT cRm|n?IT fd-£MI <TR? ^cTT Rldt. 44T. 4 -f 62, 75 f 625. 

3TRTT STRUT cd RT 4 % 4 bed RT 8 % 4FT ^luqKHId)^ efTtny^T sWdloi 3TT%cT 4T4T f44R <TR>. 
dl4)dlo4l Vo. 1 :- UR (i) C ft fWRRs*TT SRfeT 4 d = 2 fq>4T 6 SRlcT. 
fq>4T (ii) C ft TFRRiJTT 4 d = 0, 4 fq>4T 8 3RfcT ?R SITfuT TR4 4 | cd. 
vi«4i^u||af :- 4 | 1 2, 4 | 36, 4 | 92 4?ft 

TT^4 4 | 28, 4 | 84, 4 | 68, 4 | 08 ^ 

quT4t62, 4|38, 4'f54cfjRUT 
fwR (i) fqxrr (ii) iii^cP) ^idl TfgT *fR qift. 

dl4,dlcoA||^ qR RFT STTfeT. iRft RRr d 4T5T TPRR4T 3TT%. 4R (i) Rldt C ft fWT4 Rs4T SRlcft 
<nf|R 4 (ii) RTdt C ft RtRRRTRT 3RRTT R dRdloil cTSTRT RTT44RT 3T4^I4 Rift. 4T dl4>dlooi||4l WTR 

4RR 4>luk4lf) Ro)ei|l n 4T TRi^TTSt n cU 4 % WT UfRTt fq>4T RTcT 'Tift f f%IFT 1 4T 444R 4RR Rrfi^RT 
TTMT 



4 | 2104, 4 | 5736, 4 | 1 52, 4 | 2628 4UT 

4f2226, 4f 31 02, 4 f 5438 5. 

dRdloil 4>. 2 : -isT IdlcH f^TFT RSTRT E4T. 

iii) 8 | cd q b ft 4>furatft tfrR 4T snf . 

iv) 4 | cd qur 8 -f" cd snfuT b ft qRRtft fwRRiqT snf. 

CR dccH Rleill dhtjchl 4,1 uRf) ^ f^rFT RRT 3 T^cT cR SnfuT TR4 8 | bed 
44RW at :- 8 I 224, 8 I 656, 8 I 352 cl^ 

quT8f844, 8^348, 8f 428 f. 

dl4>dloAI jf>.1 5FfTut 4lft dlchdlooiJI^ 4R RFT STTfeT. RR RFTRT b ft RtRRRT cR fTRH 4FTRT b ft 
fWRRiqT 3TTf . *TT dWdlooilldl 444R 4RR n 4T fedeR rRRt fwi 2 4T WTR 4RR 8 % *TFT Rldt fq>4T 
Rift f Meq>4 RFTcTT 

3TT4T STRUT n RT 75 % 4FT 3*^T Rldt 4T R4#4T dRdloAl 4T^. 
clcucilooi 3>.3 : 

n 4T TRs^dtcT 4?FRaiM4l 3T4J c 4 RRT ^aiMdl 3T4> d 3TTf f ’jffcT £R>. dRq n R^ftoT Rf SRifclt RfR 
S STTf. f ’jffrr SRo UR Cd = 25 fq>4T 50 fq>4T 75 fq>4T 00 SRlR 3TTfur S RT 3 %4FT RRT sRcT TR STTfuT TR4 
n cTT ^ 75 % RR ufmt. 
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vK i gui iaf: 75 | 675, 75 [21450, 75 | 1125 

5. 4TRUT 3j chilli <RRr 3 % WT UTRTT. quT 75 <775, 75 <350, 75 <4325, 4>RUT dldld 

cbluirUN 'HnW)'HI<S) 3jchl^| <RpFT 3 % *TFT ^uft. 

<R Ideldl ^ d)d>dlc& TJcf> M4>K^1 SFlt f^TT Rl<id 3RJ4 cT Rh<^ 1 cfRcTT ^cTRT. 3TRUT ’TkJtT dld>dla!>l jf>. 1 
^ RH<dl STTffa. dueled I dld>dloodldl Rl<dl ^Nl ffdFT 7RTcf7 dldddl dRTdT 3T9TT SPldT 3TTf. 



cWaicoi iR.1 : 

fatgTTT : ’TFT (i) d = 2 fadT 6 -3TT% d C fTT fWT 3TdT 3TTf . 7FF4T C = 2a + 1 a ?T cfftURTT# 3Td> 3RJ_ 
9Tcf>?fr. cd = 1 0 x (2a + 1 ) + 2 (j&n + 6) = 20a + 1 2 (fen 20a + 16). strtt 4 | 20a, 4 | 
1 2 <T 4 I 1 6 *£UJd fa*TRd?twr fWTTJTTR 4 | cd f f^£t tftct. 



dFT (ii) : dT dFTRT C ft *FT TR5dT SRledTgcfc C TTTcft 2a ft 7TC3TT ’jftd £Rn ?TWt. dTtd d = 0, 4 fadT 8 
3HHedl^ d ^TT Rldt STRUT 4x ft ?TCidT ^ 9TWT. *Nt a = 0, 1 ,2,3 fd>dT 4 f 3id> 3RJ ?ld>dld. 
?fad X dt fdRd 0, 1 fdKTT 2 3RJ STdJrT. RTTgcfc 5IR)d> did did cd, 1 0 X (2a) + 4x sfa Idffdl ^t. 
*£URTd Cd = 20a + 4x = 4 (5a + x) 3RT TPTldRUT fdcScT. *£U]d cd dT 4 ?T 3Tddd 3TT% f TW ftct. 

4 | Cd | fads fft. 



Mathematicians are like Frenchmen : whatever you say to them they translate into 
their own language and forthwith it is something entirely different. 

- Gothe 



It has long been an axiom of mine that the little things are infinitely the most important. 

- Sir Arthur Doyle 
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(Mcil^ 2010) 
(3icp 25, ^ 5 # 7 ) 



afera ct>^oi tljjeii 3Rct> ailDiciwi (1 2) 

Refill afid&jktKi* 



#f#q7 qfuidHS# tt^ut 1 6 SnfuT 1 3 3TT%cT t 3HMel|ldl qiflcT 3TT%^T. cMcg) qq> Tj3T 'qqqf##T 

ijefur t 3 T^t qqr viM^d 'c|kHH (Vestanas = Osculators)' 3T# stt^. sr#r *jdi4l 3T^%r dMM 3Rjq 
sq^rranfi 73q#rq f#f#sr qurq f^zrfqt# ^r^t ##T. 'j#q' anf# 'cU-chh' wtVt qq?# 

'f^TFHT^TT cfjrftesrRTT^' cfRTT W$l Hlf^dl 3TFM cfRR #RR 3TT^T. 



y<sld TTRoft% qqrfxjcfo fqfisTUf cfRT 



i\isU\ 


09 


19 


29 


39 


49 


59 


69 


79 


89 


99 




3Rs##fR ^§l<+>i4) <Ml 


0 


1 


2 


3 


4 


5 


6 


7 


8 


9 




qqqftT^R , J#T 


1 


2 


3 


4 


5 


6 


7 


8 


9 


10 




■ tM# c|kHH 

N 


1 


2 


3 


4 


5 


6 


7 


8 


9 


10 





3T 'HKuTlH?# 3TRUT ^TT #{RRqT 32TRt ^757 ^TT 3R7 3TTt 3T9TT ?Mt Rl4Kld tide) oil I 3T#R. '(Mdld 

^?FRNfr 7RRT cTSTTH #3R r*TT #{RTt# '^7 3Tf##q *J#JT' fqfirRT ## 3TT^T. JIT TTRRtcRFT 3T# *-$U|dl ^rf 
(^rr Tsrpfr 9 ?t srf ant) 09, 1 9, 29,... qr tt# #{RTt# qqqf##T <j#jt 3nfur ^hh ttrft # 
3rjq># 1, 2, 3... sn^r. 



qT 3RRT# cl'OIH = q?FR#r 3RRTT + 1 = , J#q 



3TTdT 3TRUT 7RRTT 3TTf&T r2TT# ^cRPT qidl \3qqOT RTT ; 

\ 

TPRjq #37. aKHIdi 3TTWT WT ^ #1# ddl^U| #37. 09 3T *M# <^dHH 1 3TT^. 



4RTT ^RfT # 



9 #f f#HlM#l cfRTtdt :- fccMl '(Mdld qqxR TSTFRUT 3Rq#T 'qcRR (t)kHH q^)' RTR TRj##tcT 
q91cf>iwr TRs^cT PicMd) 3RRTT #JTT# R337 (fcfjqi qTJTWT , jpt Hdldld) 3T#cT cR c^TT fde)e<m #jpf 
'{-Moll ^37# f#:#q WT RTcfT. 



3TRTT 3TPRT *TT fWTT# 7RZ#JPT 3 RT#cTT <RT# vWl^u| qi^. 67, 245, 3762, 50841 3465 qi#q>T 

q#q?2TT TRRTFn 9 % f#:#q WT dldl # 4R7. 



1) 67 -> 6 + 7x1 = 13 anfuT 

13 -> 1+3x1 = 4 

^Jjq 67 HT '{Mdl 9 % f%:#q WT RRT Tiff cfTRUT '{Mdld 

IIMT + (lj4)4)j#l 1MT X '{M^i 




*gotkhindikar@rediffmail.com 





^cTT 1 3 fett 4) *TFT TT^t. 

2) 245 -» 24 + 5 x 1 = 29; 

29 -» 2 + 9x1 = 11, 

11 -> 1+1x1 = 2 

TRiITT + (kkMddl *feTT X <}kHH) ' 4T<k^)dl *£PF# 29, 11 felT 2 *nTRs*TMvi^4l <jpf 

TT^T *£PJT 245 JIT Ti^dl TCI# f%:#q *TFT «TRT ^T^t. 

3) 3762 -» 376 + 2 x 1 = 378 

378 -> 37 + 8 x 1 = 45 

45 — > 4 + 5x1 = 9 

'^?fe#T TfetT + (l*<+>cbi4^ TRs^TT X 4T fHc6U||-Aj| TRiJIT 3Tgj?5# 378, 45 STTfuT 9 HT 

STT^T 3TTfuT HT Tt# #^THT TOi# f#:#q *TFT ^TTcft 3762 ^TT >(-Mdl 'Tv5t% f#:#q *TFT ^Rff. 2JT M^dlA 50, 
84, 13, 465 4T Trefem# ^5$ *TFT ^fRfT 3T# f#feRT 4RdT ##. q^4#eT M^d°l4l d4i(hl H\WJI fe 1^4^41 
cp#ehTT^f ddoidl (Short-cut) TT^t. #4^5 fwtl^ 3TT4XT4 4RFT tl u ilKHId) ' 4 ^i|| feFifeRqr 
vlctl^U| ## Ouilld 3TTc^ 3TTt- m4T Hdfdd 3TTR^cft 9 #t fetl^dl <bii\d\ ^4" TRo5 STTfuT 3tl4>dd ^JcFT 
3TTt- 

Hufoia ttixi'lcl : 

i) fe)e4l TRj^ftcT Tt<f 3fe#t ^ (f^jcJT 4^41 <jpf Md)dld) STTfcT cR fdcleill TRs^cTT TOFf 

f#:#q *TFT ^TTcft. 

fen 

ii) teelcAJI TRi## 'sfejcff (Digital Root)’ 3T#cT ?R RTT TRifer TO# f#:?k TOT TO#. (sfejoS 

'tl't^ldld 3fe#t q<fr3fe M#t) 

4Hdv{ 3TTOT 1 9 # STfe 1 9 #t feTO4#4l cfR## eTSTRT #TO dlKHId) q^eT TTRpM 44oAdlqc# 

fetarnr cfRT. (19# ^ridn = qcf>rfsferT qt^r = Tfen + i = 02) 



19 4 TqT^T 


^STcfeft xi«<ll + kJcfjcfj+ 4 |Mr)| 3 Tcf) x 1 9 # «l * 0 * 1*1 


19 


1 + 9 x 2 = 19 


38 


3 + 8 x 2 = 19 


57 


5 + 7 x 2 = 19 


76 


7 + 6 x 2 = 19 


95 


9 + 5 x 2 = 19 


114 


11 + 4 x 2 = 19 


133 


13 + 3 x 2 = 19 


152 


15 + 2 x 2 = 19 


171 


17 + 1 x 2 = 1 9 


190 


19 + 0 x 2 = 19 
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?TT iTROTtcRFT 31 Neil I 3RT cTSTTcT itct #, l>cn|U|W-|^iJI m^ldld cfeldn^ TRfem sfeft 

cURT TRi^TT ^9l<+>j^Aj| TRi^T fHoAcJdl 3RRTT STcfe ^cSt feTRt t3fe 1 9 STT^. ilM*H 31 Neil Id I 1 9 ^TT 
fell^dl TTcf7 cMlld) ^JT ^?TT ife. 

19 ^nf^HNilrl4l cb<Hl<?l : fceleill iHisildld 73THW 3fent ftcR ( 1 9 ^TT 02 3TT^.) Rim 

+i«4)dlol ^feWT TRfeT pHcxifcioTl 3RmT ^uiixl ifen 1 9 (fell 1 9 RF 'jrf H cl did) 3T^eT cR ferlcill 
i-jisildl 1 9 % fagfcr WT 

3TT?n 3TNW 1 9 ^Trf^miu-iJ^d) cM-flc) cfTT^r vWl^uii^l THdl^d ^37. 9478, 1 801 39 <T 3631 461 57 
iirfe <feK<ll ifeTRT 1 9 % WT dldl ? 



1) 9478 -» 947 + 8x2 = 963 

963 -> 96 + 3 x2 = 102 

102 -> 10 + 2x2 = 14 



itat 9478 dT 1 9 % WT ^TRT mft 3Rt fdf?ddMu) ^U|dl it?t n>RUT 963, 102 fen 1 4 ilf^fe 
ifen 19 mujpf Mcldld Tifr. 963 , 102 fen 1 4 m ifen (^?fenr ifen + Tain^ii 3fenr cpfe in 

i^FT fHoileleill ifeT 3TT^T. 



2) 180139 -> 

18031 -> 

1805 -> 

190 -> 



18013 + 9x2 = 18031 
1803 + 1 x 2 = 1805 
180 + 5x2 = 190 

19 + 0x2 = 19 



*Nh9, 190 , 1805 fen 18031 nT ifen nfefRrmi ^ Mcldld 3n^r. ^?nnrnr ifen 3nfur 

T3iH^iii 3tcnrat fem ffenRn ifen 19 rf gpf Mcldld 3Hiein^ 180139 m^Rfen 19 % 
fn:9ta*TFT^ld'l ST^fnfiddHul ^uidl d+ld 3631461 57 in 'ti^eii^l 1 9 %fd:° 

felNil^dl 4)'H'lel 4N*H cRfddl ^rT. 



fen srfen stent iTimr 3 tfrt (io x + y) ft iwto fer^ ?Tnmt. ^r i^fRsjmmr sfe 9 srfe ?r 
( 1 o x + y) in iiife <fenn (n^TcFRSTFRn sfe + i ) *n x + 1 stt^. ’^nfe 1 o x + 9 in x + 1 

3nt 3 t#t ^? icnidl iRsm x sn^. ^?fent ifen snf&T ^<w> rim^ii 3widl (x + 1 ) ncr iimt tfer = [ x + 9 (x + 1 ) ] 
= i o x + 9 (i o x + y) in itfefler y fern 9 srIot ^x^m fenfr i 9, 29, 39, 49, 

59,... ^eil Idt iferiwr feTRIlfen nRlfen RHR FRdT MteT. 

29 in iiife ^chh eftn stt^. 29 fenfernt n^ftst gsfemwr :- 

29 ^ femfer^r nRftet : fefer ifetfer ^n^iii sfent fers rtrt itifefler ^?Ffein 
it?fe ferrfr tfer 29 3Tfe (fen 29 ^in LI cl did 3Tfe) cR fdeleill ^Rfen ^cnluidl^A 

fe?tn , tft ^mfr. 

iiNHiui ^in iferfeT 9 3tcn 3nt Rn ifefen ferrfeRin n^fen niTR nRdT Mer 3nf&r 

fnfer ^i^uiiriii irr^Tife rtmt q^?narrft ^?n fe^r. 

gsWr snnw ^ iferfer Tanrt 1 , 3 fen 7 t snn sn^w 3T§n ww ferRifem 
cfRTfen 'tjtCHH' in vSMiyi^ill H4dlA <F?n ^R nRcn feftcT rf feimT PTIfdT cfRo. 





HlM'S) 2010) 

(M>25, g*5 8 ) 






m. 




(qRn ^rarfw snfuT nrMw f?Taid>idRdid) 



T#RT <R ? fTT MfojRR# ntMrMq fcHf^cl 3TT^cT. ct 3] Neil I MPMigd jRT?T: qfM ^ lei eld 

•3n%?T. qur, armr ggg f§Tatd>idRdi ant. ggft gminr f?FMdr. 3 H^<+><di Mr faidxidi, g^rdr ttfro, >#i 

dleTd 3lle)edl M^dVdl dkui|| Mt?TT, dR cdHHIdl d>RR g*ft Mdldl MV qdenMlT M <R ? 

nm Mrm f^n diuid>KHi RidKeid, ?r geii^i q?ninT nM Mt g^Mi M Mr. 

3HtJTgd7:digci^dqfrq?q^qf?^^U|K^. RlTd^^TRg^Tqi^ill^MIciclIildl qMq^TR^U||-didl 
did ?n c|)lfeld>lrjH qfM MV dldlel. 

q. 1 : Md>dT get 3lNedlell q?n fddKdld, 'TR, 3TgpifcRdT gRFfJR dRdFIT 3nqR 3t?n3t?TTdT gu|ld>K cfRd) 
3TTfw gRFfjR dRdl. dTT MM dd Mia RT^t ? ' 

gM rtrt dmr ^tr Mn ncrr nrM ^nff. qR Mr 3rgMnidV tMr dRdHig^i arenMndt MtR Mr 
M l&didt MMdRdld. 3RT ddl^Nl nt g^lell Mt. 7RRT ^cR qqtM Mci)cp) 50 gnjt^ M RfTFT Md- ^R 
gellell t^cR fdnPTRT 35/50 gR Mr fndT &TO 45/50 gR ftollel. ^R^RRncTT (35 + 45) / (50 + 50) 

= 80 / 1 oo gR fn oAi ei 3 rt ^uidi n>r nrfr ? gMr Mnarendt tMr Mr Mitkidl MMd Mfr rT Mr ? 

3dd>d RRIHTnid7dfMT3H-ldlel d^Md RNdkill STRldt MM dRR frfelT M Mkdl MMd 'HHIdld 
Rt Mr ? dd 3TTdT q?d 3RTT. 3RT cR 37RR M)d 3TTRr Mtd- qR, Slid dMelT MeT 3RT RT^f 

idkldRUI M M RT ? 'MtT 3Rfd dRdld gRjd dRdT', M dTR ? 



2 

3 17 



4 6 



q.2 : gster nmTRRTd fMann rr. gM ?n M geridT Mt crt rtrt ^wRirw gM sRfr wf Man 
M- gwRign ^eiM sM ^r nn nT q?n fMrM. Rnr igeiidi gM g<HHi £nr crit ferm M nrMr. 

M nf qqj nrnwR 4 rft nRidRT sM. gM Rrmem nraMdr <geiKii 
tiiddi. nn nr rttcr n?n fnmM. gerinr Mn niddm / faicMdui rtt 
niddi nm ^enm m. g^Hi nrfM amenRT gM ffRT Mm Mr 

mmcpR cfj^FT RUETT i^elKHI ferm Mr dieter. 

(q&Rniiduidriii miiNcbiJi mu hpt frmwt Man M^- J 



3 8 



3 

2 



0 0 




© 



© 



© 



© 



*gMr, Mrr, ftMdrir, gut - 37. ( fgMr 020 - 24220566 ) 





(dlftdl'ft 2010) 

(3R>25, ^9ftl8 ) 



tRffl w «»i<HcUd sncft ! 



^HNHIUl dlcj; fttft. TTfuRT 3TFR ^dlRldddl ^ 3Td> JF7.23, 24 fHoAldl. 'dloidl' 

snfuT qqq '7f>ftftT'qft st^ctT. foreft qr?r 3 Tct> ftte 'diddi' snfuT qqftftjqR 'Tfts^q ?r q^r qsftcr 
qsqtftfqqftftft^diddl. diftcSt A, B, c, D, E 3rt qTd q?q fttft, qw ft qq^r q^ftr. qrq 1 8 <r A, 30crB3i#t 
33 <R C, D, E. cdldcdl lifted Id q?qFT q>R ftFft ^TccT ! q?q f^TRTcTT TTtqT STTfuT %q^TT SqjHdlddl ftlcTT, 
ftt 3RTT, "qcfTT ft^fteTT 3 ft WT ^fRT 3T^cT cR RIT 'Hteildld SRTRqT ftqftcTrft 3 % *TFT TqTcft, ft f^f qRT.” 

3TKTT ?T q?q 3 ^ tM-flcftdl ^TRTRT ftteTT. d»Hld) Tl#n Hlfftd°l STTftq. STTW ft^Tt 

dl^Rd SncfT STTftteT. ticf^T RTrftt d>KUIHlHK-llft) dlddld 3noft ftlftt. qR cdcdKHIdl fddKd 4xTT q^dT, ft^ 
edl^dl Rl^cldl fftdR c£Td ^ifftdl. 3Rft. 

3TRTT 'qqq' IhhIui sncft. <pTtft snftq fttt, 'trr ftt ?ftdTftt Rqftt snft.' 3r?rt TTRTRnft '*rr' 

fqfttR dRq 'dfftedidf'd 'qfuRT snftq' snfuT 'qfuRT f?TSRT' nr ftlftt $iHiRi<+>idi d-ddid ! 



3RTT dvMkdl tjftftcdT MdHId ftt RTftt ?ft?I dftft dlddl qiftt. qR ftt dld u dKHK'isll RbFdd SFjqcT, 3TFTd 
TTT5T 'HldcdH Iftoldd 'tlfftd'ld. 3RTt. STURT qTcj; fttft qR UR, RRRnq fftcScT q^ftt. 

Tlftt fftqdTTT dldd^idl d>dtdl Rlftt ft^T qWTUT dlddl. RTTR 3TRqR 3TWf. 3TT^T RTRT T?R dl^cfrRT 
'HiRlddl. 'fttRT STSoTT, RIURt URUcTt 3TTfR qid^dldl dlft <£ddl. RRR T^rcf ! ?R ft cfftujft ?' ftt*ftte!cUT 
d^H fftftcTdqq, ' fdRd ft qiftt ^jq' 3TTdT ^Nd°l 47§ft ft qf^RR dPTeT TO dftft. cfTRUT ftqd 
3nft. ftftd ftcfjdT ftcpdT fftq ftuqTftqjft RTRdT q?didld HIsTl ?ftq cf>KU| ^ecll gcTRT fttST M$lddl eR) <^ft 
fftoSeft ? mf^dl eR fjRclUjcftd, Iddld, fddldld dT^ftR H^No^?cR qT^YFRlR^Tr ld4)|U|) ftddTeR ! W 3TTf&T 
dYdR^cb dcd|ri|| dHI-Uld qRqRRt gqftr qRRt M^lddl eR g^FT fftw STRTTft) cTPlft ! 45RR ERRk) 

dHledld TRd ! STTfR fftsqRqT MM id I ftcT SRfftt, cdldl qrqftdt ’^ReTTeT, ft eRt edidl cfft^T cfjftl' dtqft ? 3Rft. 
3JH^I dldd'^ld 'fdd' qRT|?TR6Rcf5T! ftt^UMdl, '3ddMl, RTTftaTT ^oJUdlddl ftt^T STScTT, Hldl^cH ^FTcTT, 
3nfR ftfftdT fftdT dMIdl dlftt ! cJTRR ! eR ft cfftuift ? 3RTT q?d ^dT ftfeTT' 'fftftr fdd<Sld |§§TR ! ftt crftd 
^U||dl, ^loft !' 3nqTRTTdYft5fr31|U|xyl qtcRJd fttRRft fd^dHIcdlcR 'THRSTT' ^U|Uij|dl 

^4 Id ft)dY 3nfuT TFRSTT *-^U|dl ^URTT q4dU| fftftT fteft. 



?ftfteT q^ift Hdi q5TR wq q^cT. 'tqpft h 4) ft ^pqT *-5uicim ft dqftt qrftt ! TcpqTeT fft^dcr, 
dR?T^RdT qftdtdcfT WK ’RcTT ftftTT. dld^l^l^dl TJnrft 3 hhc) q.ftf.g»cicf)uft TR ft)ft STTfR edidl q?q qqf?2Td 
ftjcIT, 'N dT 'IH'is^dld OTifttftdM 3TTft, eR M fft)dT N dT 3 ftqFTqTeT 3TftcT fft)dT qftcT eR 3T^F)ft N fd^T M 
crrftr 3 ft wt Tqiftr fftRi qiftf. dTRnr i^r ! ?r ft dftuift ? ' ?ncr ! wrrt 105555 ^ ?ncfr. dftq fftsiq dW 
qqft ftrft. 




*689/4 toffej. 15 tFX'Htfcbl'f) til *101 3, R^4I^, ^ 411037 





^TOT *ft3FT smmet \3rR Fc^T ^TT. FR FRR^ ^TRTtTR ^ F^. ^€\ Rk<1dl^l \3 tRTF 
t)K?T^FT TFTraTF STIR. Rk<Ho 1 I^ \3rTC ^FT, 'FTRt TFTR \Rrf *- 51 ^' . cnFR^T ^gF $1 Id I TFT ft^efcFFT TR> F?F 

^qfTSFT^crr, 'ft fe^TF ftr 3rTr 3rtt ftfritrft q?HiFK^i gFR f?f rTrft ?' ?trftt ! frf ?trtft. 
chluildW ^tR ^T F^ 3TTfw 3TFTFR FRT T3tR FRR F FT UfRTF aft^gcfT, '3 ^FRt 9 tAJ|A|^| !' '3 T>FRt 9 



STFFlFT ! 3FRfFT ! Fld<U FdT ^Id^H FFFF ffcfr. FT dd<£F RFTT fTTcTT. 3TFTT FldcUSHI F>FT RFTRR ! FR 
^Idl FFTcft. RTgRRIRT ! fd^dM ! 8 in 1 ! N FT 'H^dld 3RFFT ^FfR M 3TFFTFT 

1 )»R 3/N cR 3/M 2) «R 3/M cR 3/N 

3)^R3^NcR3| M 4)RF3^M<R3^N 



5) ^R 9/NcR 9/M 6) RF9:M TR9/N 

7) RF9 't* N cR 9M 8) RF 9 ^ m cR 9 | N 

FT >(H t I ooi| j RRRRFF! N<fM 4/|U||^ lichldl 3 # (fRFT9 %) FFTc^ FF FFRTFf FTRT gFRTTcTT 3 % 
FFJF v3^U||-i| | cTTcfr 1^1 did 3RTrT. 

3TRTT 'MM Id %|FT cffcRTr ^^cfT Pl^H 3TTFgF, STTcJgjT FT fdRidl 3TT%cT FtFRR... EFTeT FT 
FFRJF ! MfdOhi)dl 3TT9TT Flft FR 3T^3F 3TT^. 



0) 0 = 3x0 + 0 (1) 

0x10° = 0x1 = 0 = 3x0 + 0 
Ox 10 1 =0x10 = 0 = 3x0 + 0 
Ox 10 2 = 0x 100 = 0 = 3x0 + 0 



Ox 10 n = 0 = 3x0 + 0 (2) 

1) 1 =3x0+ 1 (1) 

1 x 1 0° = 1 xl =1 =3x0 + 1 (1) 



1 xIO 1 =1 x10 = 10 = 3x3 + 1 
1 x 10 2 = 1 x 100 = 100 = 3 x33 + 1 
1 x 1 0 3 = 1 x 1000 = 1000 = 3x333 + 1 

1 x10 n = 10 n = 3x 333 (n^T3) + 1 (2) 

2) 2 = 3x0 + 2 (2) 

2x10° = 2x1 = 2 = 3x0 + 2 
2x10 1 =2x 10 = 20 = 3x6 + 2 







2 x 10 2 = 2x 100 = 200 = 3 x66 + 2 
2 x 10 3 = 2 x 1000 = 2000 = 3 x 666 + 2 

2 x 10 n = 2000 .... (n = 3 x 666 .... (n ^o5T 6) + 2 

3) 3 = 3x1 + 0 

3x10° = 3x1 = 3 = 3x1 + 0 

3x1 0 1 = 3x10 = 30 = 3x10 + 0 

3 x 1 0 2 = 3 x 1 00 = 300 = 3 x 100 + 0 

3 x 1 0 n = 3 x 1 000 .... (n itft) = 3 x 1 000 ....(n + 0 

4) 4 = 3x1 + 1 

4x10° = 4x1 = 4 = 3x1 +1 

4x1 0 1 = 4x10 = 40 = 3x13+1 

4 x 10 3 = 4x 1000 = 4000 = 3x 1333 + 1 

4 x 10 n = 4 x 1000 ... (n = 4000 .... (n = 3 x 1333 ....(n^o5T3) + 1 . 

5) 5 = 3x1 + 2 

5x10° = 5x1 = 5 = 3x1 + 2 

5x1 0 1 = 5x10 = 50 = 3x16 + 2 

5 x 1 0 2 = 5 x 1 00 = 500 = 3 x 166 + 2 

5 x 10 3 = 5 x 1000 = 5000 = 3 x 1666 + 2 

5 x 1 0 n = 5 x 1 000 .... (n ?£%) = 5000 ... (n = 3 x 1 666 .... (n 6) + 2 

6) 6 = 3 x 2 + 0 

6x10° = 6x1 = 6 = 3x2 + 0 

6 x 10 1 = 6 x 10 = 60 = 3 x20 + 0 

6 x 10 2 = 6 x 100 = 600 = 3x 200 + 0 

6 x 10 n = 6 x 100 .... (n = 600 (n *£%) = 3 x 200 ... (n 9^t) + 0 

7) 7 = 3x2 + 1 

7x10° = 7x1 = 7 = 3x2 + 1 

7 x 10 1 =7x 10 = 70 = 3x23+ 1 



( 2 ) 

( 1 ) 



( 2 ) 

( 1 ) 



( 2 ) 

( 1 ) 



( 2 ) 

( 1 ) 



( 2 ) 

( 1 ) 





7 x 10 2 = 7 x 100 = 700 = 3 x233 + 1 

7 x 1 0 n = 7 x 1 00 ... (n ?E*t) = 700 ... (n sjffr) = 3 x 233 ... (n ^o5T 3) + 1 (2) 

8) 8 = 3x2 + 2 (1) 



8x10° = 8x1 = 8 = 3x2 + 2 
8x 10 1 = 8 x 10 = 80 = 3 x26 +2 
8 x 10 2 = 8 x 100 = 800 = 3 x 266 + 2 
8x 10 3 = 8 x 1000 = 8000 = 3x2666 + 2 



8 x 1 0 n = 8 x 1 00 ... (n = 800... (n = 3 x 266 .... (n ^o5T 6) + 2 (2) 

9) 9 = 3x3 + 0 (1) 

9x10° = 9x1 = 9 = 3x3 + 0 
9x 10 1 = 9x 10 = 90 = 3x30 + 0 

9 x 10 2 = 9 x 100 = 900 = 3 x 300 + 0 

9 x 1 0 n = 9 x 1 00 ... (n sjffr) = 9000... (n 3J^t) = 3 x 3000... (n ?]^t) + 0 (2) 



10) cj'ilel (l ) ^ (9) i-H^StoT (l ) T (2) ■'ifuio) i|cjld 3iyiM PmO a cfeiaif) 

3TT> 3RfeT cR a dT 3 % TF|T TRHRf cH<£) T a 3R> i><snej| <Fl>J|dlf) ^TFTf 3U1dhl^l RTRTT 

T^lPltf) R^Hdldl 3 % TFJT vRWRt <4I<£), TT dVfl FTFT 3RFTFT. 

11) snm cR)crg?T (io) crft snt ^umi Rt infer TTrfefe cfeidlf) ^ ^ 3rfer ?r g'H^f) 

fefcT, 3TTfuT^n%$tct)'|U|d)^ gJWT fecT cR ^fefet Tfer. 

12) fetcT ( 1 1 ) TdT RHoAUIRI P|t 4 ,tJ a !TT <fe|dlfl fenfeTeTTa X 1 0 n ft RTT^f R^||Plcb<+» feFT fetcT cR 
a snfR a x 1 0 n iirfe <fenf) kj<wdi 3 % TFT did 3lfer ?R g+i-tnciifl 3 % TFT did) T <+)uiif| k>cr>idi 3 
% TFT RRT TTfcT cR ^TRITcTFf) 3 % TFT ^TTcft T cfemft ^fjlcTT 3 % TFT RM fetcT cR ^F^TIdTft fepT TFT 
did dlfl. 

13) kJ<£U| Pl^cn4 : N ft <feld)fl fesTT T M ft RTT fefeltoT 3fefe ^xld 3RfoT cR M T N <fellfl ^<Fldl 
3# WT^RTST^cTcR^H-illdlf) 3 % TFT Rid) T fefe cfellf) l>4>ldl 3 % TFT RFT fetcT cR ^H-Uldlf) 
3 % TFT dTT Tift. 

14) 3TRTTg^T iP.(O) cT 12 >HHdd dlviH (12) cT (13) ft dfe dTT 3FRT5 TTTT feteT T7 TTTT 

cMlfdd gstcT ?fe feteT. a r ?T ^TTUT feMteT fef> <T a r X 1 0 r ft dfert feld feteT, cR a r <T 

a r . 1 0 r fefe ^4,|dl 3 % TFT >TRT fetcT f^RT fefoT dT £H-A|ldlf) STgfet 3 % TFT '^TTcft fen RTd Tift f 
TTcT TR RTfcRFT, RT TT T'Wldld sfert fefe M SRtcT T, 







II 



N = a n _ ^1 O n ' 1 + a n ' 2 . 10 n ‘ 2 + ... + a r .10 r + .... + a 1 . 10 1 + a 0 . 10° n 3ic£tTRi*TT 3T^T, 
M = a n ' 1 + a n . 2 + ... + a r + .... a 1 + a 0 srclor ?r N <t M tttsY crcter H4>Kdi 4>ioidHi 
cl^lRcf) H'SSI'S 31+1 did cf)f ? cf)?TT ? $ciddl +M>*?I eft'll ^cslclHH|u|. 

15) ^TFHT = -HT^Tcfj x <HHII4>K + < RIRcf, 2TTR cf^o. 

TR^TT, a 0 = 3 x q 0 + R 0 ^ a 0 x 1 00 = 3 x qQ 1 + R 0 ; q 0 = q^ 

+ al = 3 x q 1 + R 1 cT a 1 x 10 1 = 3 x q^ + R 1 ; q 1 = q: 

+ a 2 = 3 x q 2 + R 2 ^ a 2 x 10 2 = 3 x q^ 2 + R 2 , q 2 = q 2 ^ 

+ 

+ a n-2 = 3xc ln-2 + R n-2 Er 

+ a n_2 = 3 x qn_2 + R n-2 Sra n-2 x10 n-2 = 3xc l 1 n-2 + R n-2’ <: ln-2 = <: l 1 n-2 
+ =3xq n . 1 + R n _ 1 crq n _ 1 x10 n - 1 =3rq 1 n . 1 +R n . 1 ;q n . 1 = q 1 n _ 1 



r = n-1 r = n-1 r=n-1 r = n-1 r = n-1 r = n - 1 

L a r = 3 L q r + L R r ^ L arx10 r =3 £ qV + £ R r 
r=0 r=0 r=0 r=0 r=o r=o 



r = n - 1 r = n - 1 

M = £ a r <T N= L a r x 10 r M <T N ^TRT 3 %RPJT 3 v{U||^ Reft *-£U| 

r = o r = o 



r =n -1 

D Rr cfT 3 % RPJjT '3X U II'<I Reft, 
r = o 

vWl^unaJ : rrr N = 1 2345 <T cR^cfc M = 1 + 2 + 3 + 4 + 5 = 15 
3TRTTN = 10000 + 2000 + 300 + 40 + 5 

= (3 x 3333 + 1) + (3 x 666 + 2) + (3 x 100 + 0) + (3 x 13 + 1) + (3 x 1 + 2) 
= 3 (3333 + 666 + 100 + 13 + 1) + (1 + 2 + 0 + 1 + 2) 

= 3 (4113) + (6) 

= 3x4115 + 0 



M = 15=3x5+0 



TOT 7PTFT = 0 M <T N 2TRT 3 % *TFT RMf. 
3TRTT 'HH'jJd 'TScff 3T^cT ! 
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16) Wtt\, D?Tcblu|dl^^cp 3 icP 3 TTt^u|Ji^ De (0, 1, 2, 3, 4, 5, 6, 7, 8, 9)4D x 1 0 n ft cff wraiTTCi#T 

3HHdHI4l RTF# T21lf#^ f#14 sn^ ne W^RD4Dx10 n 4R1 3 # ’TFlcf 3TWT 41# TFTFT 

| Binomeal Rl^idlA Rl^ 4R41 #cT. 3# - 

TFF41, 4R4 = '4RT4> X ^HHIIcbK + 41# *TRT4> ^I^HK 

D = 3 Q + R ; Q e W, R e (0, 1,2) (1) 

.-. new 3#cT D x 1 0 n = 1 0 n (3Q + R) = 3xQx10 n + Rx10 n 
.-. D x 10 n = 3 x Q x 10 n + R (1 + 9) n 

= 3xQx10 n + R(1 + n c 1 x 9 + n C 2 x 9 2 + ... + 9 n ) 

= 3xQx10 n + R + R ( n c 1 x 9 + n C 2 x 9 2 + .... + 9 n ) 

= 3xQ'x10 n + R + 9R ( n c 1 + n c 2 x 9 + + 9 n1 ) (2) 

(1 ) 4 (2) cRFT D 4 D X 1 0 n 4R1 3 % *TFTcT 3RR11 41# 7FTFT t f^£f- 

1 7) 3TM# Tt<f 5icfjR q^r. 

10° = 1 = 3x0 + 1 
10 1 = 10 = 3x3 + 1 
10 2 = 100 = 3x 33 + 1 
10 3 = 1000 = 3 x333 + 1 



10 n = 1000 .... (n ?]#) = 3 x 333 ... (n #4 3) + 1 
.-. D = 3Q + R SRtcTcTCD x 10 n =(3Q + R)x10 n 

= 3Q x 10 n + R x 10 n 

= 3Q x 1 0 n + R (3 x 333 (n #4 3) + 1 ) 

= 3Q x 10 n + R x 3 x 333 ....(n #4 3) + R 

= 3 x Q' + R vQ' = (Q x 1 0 n + R x 33 ... (n #4 3) 
.-. D 4 D X 1 0 n 4HT 3 % 4FTct 3TTT41 41# ITTR 3RT?t t f#4- 

18) l f#rr Concept of congruence in integers Tt4*# - 

N = a 0 + a v 10 + a 2 . 10 2 + .... + a K _ v 10 K ‘ 1 ; o < ai < 10 

M = 3q 4- ci-j + &2 + — 4- cl^ _ -j 

v 10 = 1 (mod 3) 




II 



3q + 3-j .10 + 3.2 • 1 0 2 + — + a^_-| ■ 1 0 k — 3 q + 3-^ + a 2 + — + a^_-| (mod 3) 

i.e. N = M (mod. 3) .-. If 3 | N or m then 3 | M or N respectively & If 3 | N or M than 3 | M or N 
respectively. 

1 9) 1 ) TFRTT N ft £Jdyu|fct) dRidT 3RJd frRdT 3Tdddt Mfcl M 3df . 3TTdT (1 ) M cTT 3 % WT RTd 3RteT dd N 
dnft 3 %dFTRTdt. 2) M cTT 3 % dFT RTd dttcT dd N dnft 3 % *TFT Rid dlft. 3) N dd 3 %*TFTRId 
STdldT dd M dnft 3 % *TFT RTdt d 4) N dd 3 % *TFT RRT ddldT dd M cTT^t 3 % dPT Rid drft. JIT dRft 
fddTdidt Rlc^dl dddd ^ost tllddt SRtdl dd afr^RT 3Tddd STdtdl 9UT SRTdd drft. 

2) prist d^rr. ddtdr dRft fddrt Pt^Md ^ dr?d 3rrfd 3 rT 3TTd^t. dd ! dd ft rrtI prddfsrdr 

Rfc^dl. T#dFd Rfc^dl ft dlRhch 3RTIdt cTFTt. dt Rdt dd ^ qT|HT ! 

3) dPTRT N ddtdl 3Td>Fdt diddT n 3TTf. dd N ddtdr ddfd -jJIdld^dl 3R7 3R]+d 3RJd RITdt dRlfdR 

fddTd\ dt 3R7 ijfui^r 1 0 n 1 SRlcT. djtd ^SRIT STdddt dRltdR fdRd dt 3Td> 1 0 n “ 2 SRldl (?T 

^FRT 3Td> d dddjstdl dTRldlft 3Id> ?JRT 3RJ ?T^kT) RTR^dT 3Tdddt dRlfddT fdRd dt 3Id> 
’jfuicl 1 0 n “ 2 SRtdl 3Rf dRdT dRdT ddfd ?tdddT, ddRRFTdT 3Td> ! RTTdt dRltdR fdRd dt 3Id> 

’jfuicT 1 0° *£URtd dt 3TdT JjfuTct 1 *£URtd dt 3TdT ^ddtd SRlcT. 

4) STTdT, ^SldtdRFT dRdtdi^ RTT dRRtdtdT 3Td> a 1 , a 2 , a 3 , .... SRTdtcT dd ^dRdTddT 3Id> a n 3TdfdI 3I#T 
c<MI*}o6 dt dRsdT Rl+dlRd dddRTd ^csIdHHIul 3RtdI. 

N = a^lO" 1 + a 2 .10 n " 2 + a 3 .10 n ' 3 + ... + a x .10 n x + + a n . ^lO 1 + a n .10° snfuT 

M = a 1 + a 2 + a 3 + — + a x + — + a^ ^ + a^ SRifd a^ ^ 0 \ 0 ^ a x ^ 9 

5) 3TTdT, TOT a x dttuTdrft 3tdT 3RJd rdTTT 3 % dFTct 3RIdT dFTRFR b d dFdt r 3df . 3Tdfd r e 

{ o, 1 , 2 } .-. ax = 3b + r 

6) 3TTdT, 10° = 3x0 + 1; 10 1 =3x3 + 1; 10 2 = 3 x 33 + 1 ; 10 3 = 3 x 333 + 1 ; 10 4 = 3 x 3333 + 
1 ; 3Rt dRdT dRdT 1 0 n ■ 1 = 3 X 333 .... (n ^o5T3) + 1 

7) 3ndT cRtcT 5) d 6) JRFT a x x 1 0 n ‘ x = (3b + r) x 1 0 n ' x 

= 3b x 10 n ' x + rx 10 n_x 
= 3b x 1 0 n ' x + (3 x 333 .... (n - x) ^o5T + 1 ) 

= 3b x 1 0 n " x + 3r x 333 .... (n - x) ^rr + r 

= 3 (b x 1 0 n ‘ x + r x 333 ... (n - x) ^o5T + r 
= 3.C + r .... c jjPJprfdj 

8) ^U|v^j a x chluidl^t 31cFdax X 10 dT^dlddidT McJ)cpf 3 % WTcI 3RTdT dl^t r 'dTdFT' 

vR^. 



9) dlcRR 3RT ^RdT JtfcT $t, N d M dtdT 3 % dFTedTd ddRRt dl# ddTd 3RT^. 




10) 3TRTT ft TFTFT nfe fen 3T?J^T 3K-|U|c|*H M n N cTT 3 % *TFT Rift fen n Rift 3$cT. 



I 



11) 414't'H M cfN ’fechlun^ l>cWdl 3%WTRR3lferftRTfefRd^g'H-A|ldlft 3%’TFT^Tcftfen^TRT 
niff, 3 i^A. ' ' ^ fesj ft^. 

20 ) '-hU^h <r nfe Rrft nr ^ n?n fen fen. onftd gTRR rpr ^nftrr ftft 3nft 

gw-d n?n : B nsjn Rnnft cifts trtcrjr fefer abcd ^n <ni^ab, BC n bd fen snpfe P, 
R <T Q ft^?T #fe, ?R feg cfRT BP x BA + BR x BC = BQ x BD 

nsr : fe ABCD RfeRgR fe srjr B n^r Rpfe ^ c^fcs ab, BC <t BD fen snj. p, R n Q nft &fe. 
A-P-B, B-Q-D, B-R-C 

*n?R : BP x BA + BR x BC = BCP x BD 

^Fn : PQ, QR *r PR rIrt. 

Rlcgdl : 1) ZPBQ = ZABD *.* <?Rm fefeft fer nft. 

2) ZPBQ = ZQRP •.• ferm feRftrfon fer 
.-.3) ZABD = ZQRP •/ ftRR 1 ) «T 2) R?R 

4) ZADB = ZDBC V cjpsTR fer RRtfen cAJdlhH 

5) ZDBC = ZQBR RRrft fer nft. 

6) ZQBR = ZQPR V ttrm RRR snd'lfdRsId fer 
.-.7) ZADB = ZQPR V felR 4), 5) n 6) 

8) A ABD ~ A QRP V ftRR 3), 7) Rife effect 

AB BD AD £v . £. 

.-.9) = = = x ^rrt .-. *r.ftr.Tr.«n. trtr 8 

QR RP QP 

1 0) .-. QR = AB / x n RP = BD/x n QP = AD/x .-. ft.9 <RR 

11) QP = AD/x = BC/x AD = BC RfeR g.fe.TRTn.R. 

12) PQ.BR + PB x QR = BQ.PR fe. PQRB nfe ekW fen. 

BC AB BD 

13) . BR + PB. = BQ. ft. 10), 11), 12)R?R 

X XX 

14) BC.BR + PB.AB = BQ.BD ftl3)Xx 

15) BP. BA + BR.BC = BQ.BD ft. 14 
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■•ifuia S? 3IPR : 3ra> 23, 24, *HM 30 <i'l'S<j > 'i tR M£l. 

5T^T B : TO A ABC AB = AC, B-D-C, Z BAD = 20°, AD = AE, A-E-C 
TTT«T : Z CDE # TOT cfTF^ut. 

RHc^dl : 1 ) TORTT CDE = x° 

2) z B = z C AB = AC (to) 

3) Z ADE = Z AED AD = AE (TO) 

4) ^TT4lsU4>'Ml^l TOtTOJTO? 

Z AED = Z c + x 
Z ADC = Z B + 20° 

(5)faeTH(2) (3) (4) cf^FT 2x = 20° (6)x = 10° 

J I ft Id *55 3TFT5 : 3ic|» 23, 24, TOT 33 5R5 C 

mRh^ : a 3 + b 3 + c 3 - 3abc = (a + b + c) (a 2 + b 2 + c 2 - ab - be - ca) 
Alidad ^Ra + b + c = 0tRa 3 + b 3 + c 3 -3 abc = 0 
a 3 + b 3 + c 3 = 3 abc = 3x4 = 12 
(abc = 4 to) 




TOT E) 




ABCD ^TTTO^AB, BC, CD <T DA TO I 3HHcle4l 
3T^T P, Q, R 5 S f^T T<T?f 4Rdld. TOfc5T5) 
ftRTO = r = 9 #ft. #r. ABCD Mftftldl = 56 

A (# ABCD) = ? ^ cwRu|. 

1 ) TTOfegRTO H*)TOc|*H 

AP = AS (= a TTTOTT), BP = BQ (= b TOTTOT) 

CQ = CR (= C TOTOn); DR = DS (= d TOTOTT) 

IP, IQ, IR, IS 3FJ AB, BC, CD, DA 



TOTO cTO 3TT^T. 

3) A (# ABCD) = A (#. APIS) + A (^T.BQIP) + A (#T CRIQ) + A (€T DSIR) 

4) 3 TOteT viv4oi|| cn^ TO^ft dWld TORT TOfTR^ 3TT^T. 

A ABCD) = 2 (A (A IAS + A (A IDS) + A(A IBQ) + A ( A ICQ) ] 



^l 17 l 



689/4 15 9U '(i$cpi'<) ivcl yu) 37 





ar dr br cr 

= 2 ( 2 + 2 2 2 ) = r ( a + b + c + d) 

= 9 x 56/2 = 9 x 28 = 252 



?Rq^T (vHi^cJl^ 2010) 



1. 

2 . 



3. 



A ABC Z ABC = 120°, AC = 6, BC = 2 Z ACB *JT 
AB cTT D ^ ^cft. (A - D - B). CD ?Th4T. 

STTcRTfa ZA = ZB = 1 20°, 

EA = AB = BC = 2 
CD = DE = 4 

cR ABCDE ?TT LMcbHl^ ? 

5^ 'tsllcl^ll ^l^dld dl'tslRlcAimHIUI 1 cT 2000 <rfdWT TRjJTRf 
A d^TR^dT 3TT%. 



D 




<T%cfr 3Tte cPToSdT, cR^H <NrRT ^TcRUT STfoS^R A ddfdcHI 3TT^. 

ftchlUlMl 4>lu|dl TRjJTT 3RfcT ? 

\3rR fd^dHI *jpf JJo^FR^tNtT Jpil4>NM1l ^Tm - fcl^T. 

1 2 3 4 5 

3 5 7 9 

8 12 16 

20 28 

48 



4. «R a , <T p t ax 2 + 2bx + C = 0 ?zn 3KHchd cR 



i) , -p— dT pencil SRRTT^ TPfcfRR feT^T. 

ii) a + “p - snfuT p + ~^~ ^R-Tt srtutt^ tptRrr foT^T. 

iii) a 2 , p 2 \34 kt1' srrtt^ tptRrr for^T. 

5. (1 + x) n ^TT Rk-dKIdld 3 fbHHId 9^ <1^14) 20, 35, 42 3HHd)d tRn = ? 

6. ax 2 + bx + C = 0 dT d4'H4l4RU||ri|| ^efr ^PTR SRTMRTT^r 3Td dUR 4RT. 





(^TFfcrrct 2010) 

(3PP25, ^ 19 xT20 ) 



m oa (3iY<>i-><: ci 3iract. 2009)^)3x6 



A) 7FMT 3FT 3j# t^cfKj? TaTRxrr 3icfj b <T ^?FT> T2TFMT 3FP a 



.-. TRiZTT = 10a + b 
TR^cTT 3 % *TFT ^TRfr. 

.-. 10a + b = 3c (c *H«ju|fcb) 

.-. 9a + a + b = 3c 
.-. a + b = 3c - 9a 
a + b = 3 (c - 3a) 

(c - 3a) SFnjpife cfjRur c > 3a 
(C - 3a) <TT 3 % ’TFT ^TTxTf. 

.•. (a + b) clT 3 % WT ^nol. 

B) 1 . A ABC AB = AC 

Z B = Z C = b° 

2. A ADE ^ AD = AE 

W&n Z ADE = Z AED = y° 

3. TFFJTT Z EDC = x° 

4. A ADB *T«) 

x + y = b + 20 [ A xfT eiigjcph xjurepf ] ( 1 ) 

5. AEDCH^y = b + x [ A xiT ] 

6. x + b + x = b + 20 -^ [ TPTM y = b 

2x = 20° 
x = 10° 

m Z EDC = 10° 



A 




x^T] 




19'sngr, cptf^sn^smrmt, f¥rgf^fr, farst, 44 





C) a 3 + b 3 + c 3 - 3abc = (a + b + c) (a 2 + b 2 + c 2 - ab - be - ca) 
a + b + c = 0 
a 3 + b 3 + c 3 - 3abc = 0 



E) 



a 3 + b 3 + c 3 = 3 abc 

= 3x4 — > (abc = 4 



= 12 \3tR 




1 . O 

^ AB cRfc5T?ft M R^dlcl wflfeT 
OM1AB 

A ( A OAB)= x OM x AB (OM ten 
=~ x r x AB (r = (f^F^n 

2. ABCD cf^oST^TT wflfer ^l?T 



.-. A ( ABCD) =yxrx ABCD qRtftd l 
1 

- — x 4.5 x 56 
= 126 (*f.qt) 2 vJtR 



Geometry, which is the only science that it hath pleased God hitherto bestow on mankind. 

- Thomas Hobbs 



Equations are just the boring part of mathematics. I attempt to see things in terms of 
Geometry. 




If 



- Stephen Hawkings 




II 



20 



2010 ) 

(3T4> 25, ^ 20 cT 27 ) 



^nnritegi fiifite n®nM) 3ira94ct>cii 

^¥.cl.<>l. Ic'cDcDi- 

(Tolclrl HU^IIUcp 3 sif&lfl fcf'MRT UrfPfcl, sI5<Uoi sloiccuc 3rfe ,MKI<)<!4, cP»TcTf3 - 560012) 



1 . fWT-5I%9T : WR1 T f^TTazrfcTT 1 00 %4t HTIdld 87, fj 44)4 75, J lfuidld 92 3TTfuT ?T TT4 f™ 82 4R 
fncxSlci 47 74Rt 4T 4R f494R4T 'Hd+lldld TRTTRt ^JUT 



87 + 75 + 92 + 82 



336 



= 84 



( 1 ) 



3TT[744t 3TTW *-$U|d"l. TRITRf 444U4RSt ft 9^4 TT4f4T 3^t HRfdd 3TTf 4?t 74T4 44ft 4<ft4 f?14R4T- 

744 4 J lid)d 40 ferrairf^t 90l4>l4) 44f Hlddl 47 74T TT<f HMHI9i4) <t#4 4RR RTT ^RTT 40 % TFTct £t 
c4T 4 J lidld ferrazrMt TRTTRt 44t IHoAUIK f SPTTf T4<4 3T7Tc4Rt STRUT 4T44t. 9R Tpfo f444uft TRTTRt 
cR^rrat ft4 ft4 4f4 snf cr ? 44T{RUTTaf, wren Trg^refler Hiumi^ TRRRt 4744 444 snf , f4RT wrf 
4T*pT 7Tc4lc|*H dldHI 7Tc4l^l PkPkIooHI 4T4T4 PkPkIcoAII f4Ft 4T4 3RfcT 47 74T dl^HMI TKITI7) ^4 
444 STTtcT f 4?T 4|T74ret STTfcT 4T4 4TtuTTcTrft 457Toftft ?T44 STTPRRt 447UT 4fft. 4T 4 3T9TT OTRiJTT ?cR 
45ml Idl TRTTRt 444U4T4t 4TtUT4t <Hcgd 4R7T4f ^4 dHKJd Hl$ u 9ldl 4T crl'iaidl 4f ?T STTf . 

2. vJc{|^U| 1 : 3TFfKTt 1 4«t dKdfdcldl 100 Tt.Tt. 4Rj;3TTIeldl ABCD ?T #RT 9*4. 74> cT*TFT?Tt fnt A 
9RJ4 31RelT 44TTT TJT> 4R^ STTfuTPRFT AB, 47R BC, 44 CA 4 7t44t DA 4T 4luj4TH RTSTT 

A4T?ttq^T^r. #4Tc|4 AB cRTJcR Pt^tdldl 400 Tt.4t., BC 44 Hfdfad)d 300 Tf.4f, CD A i |D 

47 47 fafddldl 200 Tt.4f., STTfuT DA 47 4r^4> fad)dldl 1 00 Tt.Tt. STTf. 47 A 9TTJ4 TjTo 

ft4R ABCD €t77TR4T 4Rt4> 4RJ47H ^4>4I RTSrT 974 A 9T?ft *)u4R4T 94RTRTteT 74T B 

^lldl TRTTRt ^Tf4)4t ? (4T MdKHId RTRTTt dlcjd ^Tleiel 3Td7<1ldd dlfd, dTIdTl dHUAJI^i 31 1 
gj?t4T ^4 4Rt ft4 3TTTc4Tt f47T4 STTf.) 

3TRdt%4t4t (1) TIR^t 7t4 4R7R 



400 + 300 + 200 + 100 



1000 



250 ^.4t./f44te' 



(2) 



4 4 

3T7TT gnt4T TRTTRt ^4 3TTTe4T^ 4^4RUT TTFT4T4. 4UT 3TT4T ^4T4t gcPJ4 ^4Rs4T 4RTFT TRTTRt ^4 4>lddl 

47 444 447 f4o5rT ^ 9T^4T. ^4T4t 470J4 ^4Rs4T STTf : 

. 4,|dclcl 3T47 . . 

^4 = X 7 3= (3) 



^ 3T47 444U4TTT eTRUTRT ^o5 
4T d4l^7U|ldld fftf 4>ldclcl T^UT 3T47 = AB + BC + CD + DA 

= 400 ^.4t. 



|M 



R7T : ^T.ScpR, 44T H^lsiK TT4T, M-UKI^ 9lloidcto4, cpfepJT - 41 601 2. 





3TRTT AB t 1 00 t 3FR 400 ETT ^TFT cR^UETRT 

1 1 



100 



1 



dJMHHIul BC, CD, <T DA cRtef HclKHIdl SFpRf 



400 4 

<T 1 f^FTR cTFtcT. 



f*Rfe cTFtoT. 



#RTTcRRf HciKiKi giftcTT dMIeldl - 



1 1 , 25 nw 

+ + +1 = FRTc 

3 2 12 






400 

25/12 



= 192 (4) 



(4) 9W*FT (2) <T (4) FEftoT^rRM 

d4>Md ^?1T5^ ? + l£fd+d ERT+Rf FRRRf 41+ Id) cjm^dl ( 1 ) WtcT (q^d") 4T ddn^WRTfeT 

ctpj; q^d wrat. qd dr d ett mimt ddT^RWRrrdt erttr) 4>idU4idl ^wr qrgd ctpj; #d 
3 RTcT ?^31NU|chl^ ^o6Hdv{m^d.^Tl^A|l400, 300, 200 4" 1 00 Ed ^TTEdT 1<<£U| 4 Rb+dldl 31NeA|ldl 

3tt^. Ed TRErm - RidT rmt Rd dR tojfr sdETRtd qdler 34<+^qW ctsttf ^tt : 



192 



.(5) 



400 



+ 



300 



+ 



200 



+ 



100 



«dfdf TRRR) j?df STT^RdTRiEd SrrfuT Rddf r^dd TRiEd 4 kjq^q cjIH'Oq (5) dEZf pHodcici vJtK (4) FEftcT 
drRT?Tt ddldd ^[55^ ^ dd4H ^ coil Id d ddTd *R?T t dTd ! 

3. '3<5lg'<ui 2 : EJdd dl-HEdill qTdEEdqTEJd 'sT-'K^lEJTFR hIcr-I 'dl^Kildl 4 f^.jfr. SdRRTTdt 1 fddy L|cid 
cTIdt. Rdd dldR^ 4 Rdd dRETFf ctd&d 3FR dd*H ^TMT iRdldl WRT (^FRRT91T cT dfER-qTddT) 6 
ftj.Ff. TTRt 1 fdcR tfcTfcT c| N'dH 9RT dRdT tdl cR dfdd-qTddT cT dREHIdT SdfuT ddd dOKHIdT ^ 
dfddTrddT R EFJpf mm TRRRt fddT fd.dT. dfd fdcR ddFT 4RdT EfifeT ? (qvJddHI ddR 3TdeErR 
cRTf LtdldHE^ ildHHI WRT ^T37 ?FRTf t 3 ddR EFRJ dddT.) 

dldHI 4 f^j.Ff./fcIcR 3df&T tdRT did fcicR 6 fd>.d). Ed dR dE dl+lR|U||-i|| + +4I4I ERRRt ^ 3TT%. 
(1 ) FEflcT WREEJT ^I'-l 



4 + 6 

— - — = 5 fd.dr./f^ 5 ^ 



( 6 ) 



| drR fdcRr. | drR e/RT dd 3FfRT | 'dT^Jd E|uimHld) JjcPJFWf f^TR cfRnETT. dll^HK 



HldR^ 4)|dclcl 3FR (feqt, FE-fr) 

^ 3FR cHdUiJKH q^clcf ^IcT (fcTd^TE^) 



( 7 ) 



t ^ 4FRTt cTFtcT. 




II 

dddUdl d dd'idUdl 3TcR dTR# SRRdRt ^I^U||^| fddFTTd 'Ul'Pldcl 3TTf . T^o 5^ 3T?R 

O^uRf ^sfrR-dRRrr ct -dHKHidT, srddT -dNKHidT cf ^Km-uarr) x fdxdt. srcrcdrt dFjdT (urr d^eiii^ ft 

X 

Hlff dl dSTRdT fddTdfd fdcTcTT dlft). dldHI Hfdfdd^ 4 fd>.dt. uiTd STdedpt, dldHI^dl X fd>.dt. dldt— 

x 

felcR ^tcT dHIUIK. cAIMH^lul dd^dHI — feRR ^tcT cTFtcT. FjRjd (7) dRRFT 



X-IXK-lxl d7 — 



2x 



(tMt)'(tMt)' -I 



24 

5 



= 4.8 fd>.dt/felcR (8) 



(6) d (8) dT #T dd'ddld fdd#dT did vdHI*>4RU| fddR dRT. (2) d (4) ^TT ddl^l 1 ddteT dd^ld 
d4)Nd STIdoAefl dTtd vidl^ui 2 d«tft 5TTct STTf. (5) TTRUTd ddT^RUT 2 *R*tft STIdoActeill 




(9) 



dT 4 d 6 dT ddl^ui 2 ddtd ddelltl drftdtcR SmTTfdd 3TI4>^dl^4>^ 4K4>I^ «TFT SIT. 



4. v{<{l^«l 3 : (ddl^U| 2d^dgT4ldl ddoTdRFTf d4I^U| ddR%cT3TTf) : X fe.dt. f 3Td7 (^R- 
qnrarr ct ^khistt) siRid? f^.qt.didt 6 feR? ^ster ctr^ft <t ^trit ^ost #d st?r (^hkhistt ct ^tr- 
qnrarr) d? fd>.dt.TiTdt 4 foicR <tdleMi dddtn cfrft dddcf ?r dHt srrt fdcsd gRtd> fc.jft.drdt 
TRRRf ^IcT fdFTf cTFtcT ? 



drR : dddt^dT 3c5t X fdj.dt.TTTdt cHWlcf ^dleT = 6x felcR 
LKdhill <tc5t X fdxdt.dTdt dHIcIcl ^dfeT = 4x felcR 
tr^UT 5TdRT = 2x fd>.dt. 



.-. TTfd f^j.dt.dTdt TRRRf 'tdlddl 



clNXcIcl ^<£<J| ^Idld 



4>lde lei ^UT 3Td7 



(6x + 4x) fdcR 
2x fd>.dt. 



= 5 felcR dfd fdT.dt. 



(10) 



dT ddT^TTd ( 1 0 ) *T«t fdcReler drR ( 1 ) dR^ef STTf SIT SRTRWT TRRRt^ TjR dRRFT fdcScT. ddT^RR 

2 d 3 d^t Pi oil cl dl dd^ (SdpRt (8) d (10) pRpRIcodl +Jdidl dd fdcSdRT dTdT fddR dRFT %dT. cdTdT 
^Tdt^dddRddRo 

5. TJd> ddtd HcbKrft : 400, 300, 200 d 1 00 dT dR d^dRdT (2) d (5) dTdtd H4>RR|I 3ll4)^di^ 

3TRedTd^3TTfd. d^4d5dT^d^dRdT(6) d(9)dT3Tgd^(2) d(5) WRWTd did 3nd5^dtdt 
STRUT drftedT STTfd. (2) d (6) dRdT STTd^dldtodT Mc^dld dFd 3TT%. RTT dHt ^dT ^TFR 3TRTRld 
Sdfd ^ ^ TJcfrd 3TT%. (TRidNt MtR dT>M ^RsdTdt l^UT TRidT | ^ ^ 3TT%. ) dTTd (6) d (9) dT 
STTd>^M3 TJcfTd 3TT%. 





(1 ), (2) <T (6) dT STRT^Tl^FTT 3TRUT 'TRRRf cRdut' 3RT *£URT 3TRTt 3TT^RT. RUT RTT WR^T TRRRt 
dW 3^cT qrfT | STRUT Sdl^ui 1 <T 2 dRZIT TR^fTT dfe ^oT STT^. ^TT ^T^UTrEirr 4Mdld STgjJFT (5) <T 
(9) *TT 3TR^frit £TRT vJd'T £dRT | STRUT d|U|d 3TT%. (5) <T (9) dT T^fT M4>K^4I TRRRfa STT^T. 



(1).(2)*< 

TRRRt ^U|dld. 



■ '3i4>qfuidl<y ^RRRt'fqxr 'triftft' ^urtrt. ( 5) «r < 



cZTRqRtRTT X 1 , X 2 , Xg, ...., X n ?IT n Rb*1d) SRTeqRT RIT^ ^<4*1 FT 



Xi + X2 + Xg + 



+ x r 



.( 11 ) 



qT ^TFT snfuT ciiidl harmonic trrrT 
n 



1 1 1 

— + — + — + 



1 



.(12) 



ITT ^IRr fHcxiRidl UTRT. 

6. «r harmonic ^RRT^t ni»in <rFRT?ftor : sdi^xui 1 *T£% oxi<5W srr (=100 ^.rT.) 

tlH^lH^looi||^o5t(AB, BC, CD, DA cRleT fn^TT SPTRT) f^#RT553TT ^nRT cRdcT ^TeT 3TT^. Sdl^ui 2 *T«t 
cRr d^lRich 3RR (^KH|2TT q ^fWTRTaiT AlH^fid 3RR X fq>.Rt.) PkPkIcoAJI ^oSt (4ddHI, vfcKdHl) 
pRpRIcoqi ^cT-cIRxJIrai q^Ff (TTfrT fcTcR 4 fq>.Rt., PrfrT fcTcR 6 fq>.Rt) qqdcT *tcf 3TT^>. 3T3TT WR^IT 
qfrf?3RfrrT trrrT qqquqRTRt harmonic TRRRt qm^did, q^RR srtt dte trrrT qW 3 hhc 4I^ 
STRUT ^JcPJTRcR^ ^ 5T$T x-l1-s<Jd TFRJjT t)do) 3TT^. 

ddl^U| 3 RS.^ TRRRt 4,|(5dHI &qRT fe.FT. 3TT%cT STTfuT dT l*cb<+>I^AJI TR^rfcT dT ddl^UMd <qT# ^o5dT 
TRTRT (dddldl q Sd^dldl) TFIFT f^.RT.^TT (= X fqj.Rt.^TT) 3TT%. m dcfcT ddl^U||d 2 *T«t TRRRt 4>lduqKHId) 

^qFT folcR 3TT%cT STlfuT Addl'd Id) qvkKdUlId) ^l^looiJI fcTcR r)c{ld4l (sTgjfFf 4 -g- ) 

cTR* ^dT rfdT STT^. ^UJ4 Sdl^U| 3 4 2 *T«t 3FpRT RWTFT 4 harmonic TRRRf sRRR cRTFT. 3TRTT 3RT 
STRUTT qit STRUT cfrl^d^ RFT SFJjT dldHI 4 ^dTRT 3TR5F^ Mldfddx; 4 4 qfdfdd^ 6 f^.RT.^T UTT3T 

?FfRT STT^tcT; STTfuT dldHI q ^TTRT PR^cfT ^oSt TFTFT RRT^ (TFRIT 1 2 fcIcR) ^tcT 4TWT SIT^. TR dldHNI 
SRRT TTfcrfcTcR 4 fq>.R).5FTTur 48 fo.^. cf ildHWI PRRT Mfdlddx{ 6 fo.Rt. WUf 72 fqj.Rt. ^cT. (^cTRT 
STRUT di4^l RFlf^MxJddl 3HHUiJ|4) 9FPRTT 3TT%.) ^UT^ dT dldlildl^l ^UT MclKHId 4>ldclcl 3RR = 48 + 
72 = 120 foRT. 4 ^RJcIcl ^tcT = 24 fcR7. ’^UJd’ 7RRRT = 120/24 = 5 f^TT PTfeT fdcR, ^446^ RWTFT 
STT^. 3RTT STT^ Sdl^X^I 24 3 RdtcT q^WFTT RRcf). 

dT fq^HT^ dTdrf | ^ 7RRT7T ^UJR R^qRRT %^T cfFRRRl STTfuT harmonic 7RRRT ^T cRRRTd) 
ilN^d STRUT uTFRkP SRTcT 41^)^). 




II 




7. 3TTWFT TJtffT PnIcoFI JHURift iWKH'i (FttR>) : 



v^dl^l 4 :31FRT cFFd)'^) 41+1+ 3 cF 5T (TRFtF^) ^cHMHIU| 3TTfj. 



1 00, 1 50, 750, 2000, 3000, 5000, 1 1 000, 1 cTT^, 2 cTT^, 3 cTT^, 5 cTR^ 



FT RIT ^ TKKHTl qiR - IF > FFT 5 T fw ) ? 

ft ffrtfft wiMt trttr) FFFUFTrrrdrr f^ffft (i) Tnr^^RRRr (ii) t W ^TFTeFTrr ft 



100 + 150+750+ 2000 + 3000 + 5000 + 11000 + 1 cTRT + 2 cTM + 3 cTRT + 5 cTRT 

= 1 , 02,000 



3TTFT ^HTT cm^ FFRT 1 00 , 150, 750 3T9TT OTT^ F^Ff 3TT^ RTRT FTfF ^U||^) cTFtcT. FT FTfFRFT FT 



trttrT fftf f^ FRJFTrrrFt ^rr ^tf FrffF ft ft f ?ft srf fffrft +rt+rT, 

4>l£ld^ snfajcf) FfTT f%nfe ^UFTTTTFt FTTFT, Flddl STTFlF 3rFld) TTT3TT F 3FFTTT FFTF^t cJN^eill dTFTF. 
3RF ^cSt f^rofe FRF 3RTRIcrr STWicr, ^IT FFTF Fdldld dl+kFI FeFITIId) ct frofcr ^TF^T dldld, 
RTT Fdldld d'lF>HI cFT faufaidl *FTTF FFFFT ^|ildl £FT STTlcT FT TRTTRr TIR# fa<!?TiF> FFF 3TTlF 3KHIFdl 
l^lF. RTT 'dddfd ^?TTF FgFT FTfa F F^FF virH^I FFfF 3FTPT F ^fRtcT JJFFT 3T?frF fTaTFf 3RT^. cFFJofc ’JF'FT 
^ddi^FI HlcjHlci^il vjrHdi^o* T^f %?lldld cTlFF^FT virH^ldl TRTTRt cK-^R^dl^l RnfRi FRRTTf 3TTTFT <+IHI 
F^. F^FFTF HF>n 41 TRTTRr FTTT fwrf+T FRFT 3RFTF FR> SIFkT. F*FFTF t FTcpTT ^TIFTF^-FITTR# 3TT%. 
FT^dl F+dFdtF ?T cRddld d^ "HHII<+>^ STTTFt. cFTFFFRt vicMdkFI TRTTRRFT FMdld FWTTF TOCT 
HldHldRlI STtFeT diet. **RIF PrPr|oo 4I Fdldld eflFTRFT fFfFF dcMdNsJd^FI Hlf^^Pld+nd TRTTRT 

Ft-FFFT FTd FTRt. RTRTTdt 'F£-FF>' HIFIdl 3TRR#rF ^ PrIooFI HF>Kdl TRTTRr FPRcTT dT?T. 

faeleFI TRFT cFRFI fdFTTRFT FdrFI (dlddll) feT ^cRRIT iRTT^ HkeilKI RTRTfcT qW^TT +Rs^cTT (cT 
fdcleill ++i|idl Tf^T TFT SRle^RT W d^T TRRTR?TT F^ilHHIdl) RTT TT<f TT+ilidl ^U|dld. FT 

cFInW^+IK 

5,27, 87, 2, 13,38,47 

FT TRiFtFT TR-FF? 3TTt 27, FiRR RIT TRsFT FTcS?FT FFTT^ FTSeFTTf Ff FT^Tf ^cT : 2, 5, 13, 27, 38, 47, 
87 F cFIdld FFfFFFt TRsFT 3TT^ 27. cT#F 1 04, 28, 57, 23, 4, 1 8 FT TRsFT (^fMT TRsFT 6 TFT -3TT%) 
FFTrFT FFF% FFSeFTTT 104, 57, 28, 23, 18,4 FTTRTf fF^cT F RTRT FFeFT FfF TRsFT 28 F 23 3TTTeFT% rFT^ 
F^-FFTF 



TRTTRf ^cT : 




. 3T?IIHF>I^ 



28 + 23 
2 



= 25.5 ^T#r F ^J]F fdcleFI 6 TRFFFT F^FF^ 25.5 ^cT. 



8. «i'^i41 TRTTRt (weighted average) : tiff tr-sRt F feM) d$i4)dl FTfsrr vjfIuI in^eFT fFUT^FfFT fIfr) 
fFo5?TFj^. cFKHId) iTFFt, FTTdt, Ff&RT, ^fd^KH, ’J^ftcT F ?TTTF FT 6 fdMFid fWNfT FFt^F fa exiled o\ ^ 





(ddKId fefeb dldld. dldld d^d> fdddTdT dl-^dl tRfald' 1 00 dR fdeT dldld. dR dT dTsfcftdT 
dldR^-lldl ^ 5TR cTFlcT cdT d# fdddT^ d^d dR# dT^t. ^fWr qTdFf H^ldlcHI f?Pdd d^rd 

STCJd ifrf^RT 3" ^ilel dT did (dddidl ddFT d^id 3TT^>. ^Rl^K-ll^l cjd'ld 5J-l«Tldl 2/3 d^Td 3TT^ d 9lK?l 
fdddTolT iJFsflWr dd'ld fd^ d^Td -3TT%. dfuidldl 4ildMl fdd i^d 3dt- 

^fd^KH d ’fftcT fed d^rd ddFT 3HHedlA dT did fdddt^ d^rd Mrijcpl 1 dT 3tdTRT q|^c|i||. cdTeTT cdT 
RlddMI djFd-3Td> ^Ujdl. (deled I HlRldMl dPR dRod dfrdd> 1 tRT §TRTT 3Tlc5td 5TRld> RNdNI d|Fd-3TdT 
dl'tslRidl 3TT^. 



«i>l«c«i> 1 



(ddd 




HXIdi 


qfuid 


^(d^KH 


■^lld 


?IK-d 


q^rd-3Td) 


2/3 


2 


4/3 


1 


1 


1/3 



^(d^KHI^dl qTTFr 3 TrM d^rd 2/3 Sided I>1 fddRdfelT ^(d^KHId d ^ lid Id (doJIeledl rpJTRT xfefe 1 % d 
^ildld (doildedl dRtdT 2/3 % Jpiedld rdT (dddHI SdlfaTd d^Td (dedKHK'tl ^cT d cRfd ^cR (dddkdl 
dlddld ST^cT. ^dT (qeii^didl dT dd^lalel dldRldT<3t 3Rf cf><^ STT^d cdidl y u lift’d c-lld^d Kliol rdidl d$l41- 
dWNdT ddta(d cR^eT fdddTd (HoiRldedl Jpiidl %dRdT M^dldl ddRRt (= dT fdWd (doiRlcledl Jpiidl 
tfRr/6) dddWdl Tlfr, dddd ?fe ffeffed d*?rd ddFT dlff. wfefi fdddT^ d^rd, dfreddd dTRd-3Tdd% 
dKdRkl 3TT^>. rdTJ^i Hr^cf> fdddRT Idooieiedl ^juiidl rdT fdddRdT qfjcd-3Td>T% q^Jd (doOkledl dddtdt e|'<1^1 
tlviid dldl dT fdddRdT dr>xd-3Td>RdT dTdedTd fqoSRFdT drRTd dT (dddidl d^ldl -ddddt ^uidld. 
dd'dT 'ST' dTfdinadhTiJRTf, dd€t, dfuTd, ffd^Td, ^iffteT d ?TRd dT Idddld 3FJddT78, 80, 90, 65, 68 d72 
qW Rloild STdedTd 



'ar'dt cRTdM-KKH'ft = 



2 4 1 

78 x — + 80 x 2 + 90 x — + 65 x 1 + 68 x 1 + 72 x — 489 

3 3 3 _ 

2 4 1 1 9/3 

— + 2 + — +1 + 1 + — - 

3 3 3 



= 77.21 

3TRT wufe q?^dT l^d) SRfdRTdf dRdf-TRRRf (HoAcjd RTRdT 3TTdT^ Jpiddl dldt ddR %cff ^ffe. 

SdTW-^% chi kid) 2 mfe dRdfdedTEFTRr X ^TT x v X 2 , ..., X n dT n RhHdl 3RJd RTT^ q^rd-3Td> ( = 
cRT%) ST^T)^ W 1 , w 2 , .... W n 3TdedFd X ^dT dddl-dTRRtt ^J5T 3TT%. 

W 1 X 1 + W 2 X 2 + .... + W n X n 



w 1 + w 2 + ... + w n 

chled) 2 



X 


X 1 


x 2 


X 3 












x n 


w 


W 1 


W 2 


W 3 












w n 



|M| 
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9. 'HHN'lM : cilcj^Kld PkPkIcoAII PkPkIooHI PTM ^RRRTrat URR PT7I# t 3TRUT fqf^I 

ddl^U[H°| cldldcl. 33T 3T^W% %iMt TTTRTTt ^^URt 3WTFT 3TTfuT harmonic TrTRTTt, 3MT3T, cRPft- 
TTTTCTt 3t3t Hll^dl STRUT IhoaRichT '3|or3>', quadratic - TRRTTt SRt 3TTUR#Rft TRITR^ cRfr PR 
StfWrclld STT^T. dlidl^ tRd4 3RFT Ou±IMI ST33T c|M3>idl 3?7T3T. 



ddl^U| 1 




. cNtAB, BC, CD 3 DA 3T7PTFT sid>fKi|l i-MKHKHIdf 



pRpKIcS) fpftt (srgjf^ " 4 ” ' “ 3 “ ' ~2~ 1 ^ cHHIdld 3 dll^cfc 

( 3313473 6 *Tfc% pffeTRRTUT) harmonic TRTTrI 31*3 337 upipr RTTRTTf 3>ldlildl STTf c3T Rb4d°l *|33 
f^pcfePT STWtcT 37 '3*33?' 3R3? 37RT7T 3l*3 37Tt | STRUT 3qf33PT 7 3«* ST^JIRHcI. 

10. '(■ciimii<i : harmonic - TfTTTRl 3?tuT?3T nRR^dld 3t*3 37^ ddlcK 3FTe3T H 3 >R RUcjutd'diol 

Hilldld 3ST RTT33T STTfur ’JcPJTT f^piTFt cfT^ 337 37^37 STT^ 37 cf TRRTT : 

73T 1 : ^jo5i^ T?l7 ET3 ^trf 3 Hd)3>ld 24 ffTTf. 737 HIUKHlA M^eill ddldld 37 dKHIdl 4 %o5t 
ilRHIUl, §7RTT M^ldld %oSt 7Rl3> dKHIdl 6 %55t 3T ^7T% SrrfuT fdTRTT M^ldld HfddKH 8 ^>o5t 
3T9TT *37#. 3<f 33T37 73T3T f3377 3R3T 33T 3TURTFT 37 dKHIdl RTTRTTt f3>3l ^joSt *27# ? 

73T 7 : 7l3I7% 5RT7T 3>7dHI qf|dT TTJpf f337T (= 24 3T7T) 3TF# 1 fd373^ 10 3T7T 3T 37Ff 5RT7T STIoH. 
^TRTT 3 fdHH-ill TPjrf f337TRT 373# HfdfddxJ 7 ° 37*7 STlfuT Hfdfdd* 30 37*T TT3T7T 3TT# 3Ro 
?T3 kTT. 37 1 3^3 f337T focFT 3TP# 73? feT37*# 777R77T fwt 3RT 73RT 3R> ?T3xTT ? 

© @ © © 



'To some extent, everybody is a mathematician' school mathematics must endow 
all students with a realisation of this fundamental truth. 

- NCTM Standards. 

♦ 

The pleasure we obtain from music comes from counting, but counting 
unconsciously. Music is nothing but unconscious arithmetic. 

- Leibniz 

♦ 

Whatever your difficulties in mathematics, I can assure you, mine are far Greater. 

- Albert Einstein 





(^crpfr 2010) 
(step 25, ^ 28 ct 30 ) 



5H.3IOT ilM 3IHI ?TTct arfjHoiCol 

o 

M.Sc. Ph.D. F.N.A.Sc. 



International Commission on History of Mathematics cir§FT5rT.3TR.^ft.ycTT*TFTT 2009 
Kenneth O. May Medal (U.K. Ivor Grattan - Guinness ^r*r«ta) 5TTCT. 

^Jrmcp^mM^uMjLdi, M.Sc., Ph.D., F.N.A.Sc. (fadi 3mt> ^chTchT^I (BIT), Mesra, 

tptT Jifuidi^l Rtzrrw, #T-Hfuididld cprufa^er 1 998 ^ Kund-kund Gnyanpitha 
Award PTRf suolol, Indian Society for History of Mathematics wr 'Jlfuid-’Tlwt'^^ 1 ^ 
27^TPTRcf\ Association of Mathematics Teachers of India^f 1 994 mTjd 201 0 M4'd^) 3T«IST, 
International Academy of History of Science, Pairs 2002 9RJ# TTCTJT, snfvT ' J lfuidldl 
^Id^KH' JIT ftWRTfcT RWfeg ^ vi^RsIclcl medal facdcAJMsid ' T Tf&T?T : 

3TFR' HT rNIdfdld 5lHlRt4)|d^ !Tlfe-3rfiR^T A r^TFTT Olkill 4>|i|fa ?p)WT. | medal 

faoAdHI c*THT ft^TctcT citation STFft ^Tcft OTTR 3TT^T. Olkdl cP|A|Wl dTdcPRT 

TR^toT. SRR*T 1 award ^Kd°ld cdddl't-l fa oil cl 3TTt dTdT 3lf*RR cTTS^ft. 

'{faldch 



CITATION 

Radha Charan Gupta was born in Jhansi. Uttar Pradesh, in 1 935 and recieved his B.Sc. from 
Lucknow University in 1 955. He was the first-place medalist in the M.Sc. mathematics examination 
at Lucknow in 1957, and earned a Ph. D. in the history of mathematics from Ranchi University in 
1971 . He did his dissertation work at Ranchi with the renowned historian of Indian mathematics 
T.A. Saraswati Amma, author of 'Geometry in Ancient and Medieval India', in honor of whom he 
later endowed the annual Memorial Lecture of the Kerala Mathematical Association. After serving 
as a Lecturer at Lucknow Christian College in 1957-58, he joined the faculty in mathematics of 
Birla Institute of Technology, Ranchi. He bacame a full pofessor at BIT in 1982, and emeritus 
professor (at the mandatory retirement age of 60 years) in 1995. He currently conducts his 
extensive and varied reserch and service activities under the aegis of the Ganita Bharati Institute 
at his retirement residence in his native city of Jhansi. 

Since the late 1960's, Prof. Gupta's research work has focused on the history of mathematics 
in India, particularly the development of trigonomenty, including interpolation rules and infinite 
series for trigonometric functions. Among his groundbreaking works in this field are his analysis 
of Paramesvara's third-order series approximation for the sine function in the fifteenth century 
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("An Indian form of third order Taylor series approximation of the sine", Historia Mathematical 
(1974), 287-289) and his examination of the eighth century methods of Govindasvamin for 
interpolating in sine tables ("Fractional parts of Aryabhata's sines and certain rules found in 
Govindasvamin's Bhasya on the Mahabhaskariya", Indian Journal of History of Science 6 (1971), 
51 -59). Prof. Gupta's recent publications (the whole corpus of which now totals over 500 items) 
include "Historiography of Mathematics in India" (ch. 1 8) in Dauben and Scriba, eds., Writing the 
History of Mathematics : Its Historical Development (Basel, 2002), pp. 307-315; "Area of a bow- 
figure in India", in Burnett et al., eds, Studies in the History of Exact Sciences in Honour of David 
Pingre (Leiden, 2004), pp. 517-532; "A little-known 19th-century study of Ganita-sara-sahgraha", 
Arhat Vacana 14, 2-3 (2002), 101-102. 

Besides skilfully analyzing many hitherto unknown ingenious mathematical formulas in 
elliptical Sanskrit verses, Prof. Gupta has published several key papers on the remarkable 
mathematical discoveries of the Jaina tradition, many of which had been almost inaccessible to 
anyone except specialists in the Jaina canon in Prakrit. This "bridge-building" approach has 
characterized Prof. Gupta's research in general : whether explaining Sanskrit algorithms for a 
modern mathematical audience, surveying the twentieth-century Indian doctoral research on 
history of mathematics, tracing the influence of Indian mathematical discoveries in foreign 
traditions, or expounding Jaina, Buddhist or Hindu cosmological theories in the context of early 
Indian work with transfinite quantities, he has combined scrupulous textual scholarship and expert 
mathematical exegesis with clear and comprehensible exposition, serving the needs of general 
audience and specialist researcher alike. No scholar in the twentieth century has done more to 
advance widespread understanding of the development of Indian mathematics — and that, in a 
century that spanned (most of) the working lifetimes of researchers such as S. Dvivedi, B. Datta 
and A. N. Singh, K. S. Shukla, A. K. Bag, Saraswati Amma, David Pingree and K. V. Sarma, is 
saying something. 

Prof. Gupta has added to his research and teaching record a long list of labors in professional 
service, expanding awareness of the history of mathematics in general and of Indian mathematics 
in particular. In 1991 he was elected a Fellow of the National Academy of Sciences, India, and in 
1 994 he became President of the Association of Mathematics Teachers of India, a position which 
he still holds. He became a Corresponding Member of the International Academy of History of 
Science in February 1995. In 1979 he began his decades-long service as founding editor of the 
journal Ganita Bharati (“Indian Mathematics”), in which he has published scores of articles and 
reviews under his own name and the pen name “Ganitanand” (“joy of mathematics”). His 
pedagogical publications and lectures in English and Hindi, as well as his sponsorship of numerous 
endowed lectures, have greatly increased the prominence of history of mathematics in Indian 
mathematics education and scholarship. Today, we are also pleased to recognize Radha Charan 






Gupta with the highest honor in the history of mathematics, the Kennth O.May Prize and 
Medal, awarded for lifetime scholarly achievement and commitment to the field. 

(Read by ICHM Chair Prof. Karen Parshall) 

*it medal bereft 

In 1 989, the International Commission for the History of Mathematics awarded, for the first time, 
the Kenneth O. May Prize in the History of Mathematics. This award honors the memory of Kenneth 
O.May, mathematician and historian of mathematics, who was instrumental in creating a unified 
international community of historians of mathematics through his tireless efforts in founding in 1971 
the International Commission for the History of Mathematics and in 1 974 the ICHM's journal, Historia 
Mathematica. The Kenneth O.May Prize has been awarded every four years since 1 989 to the historian 
or historians of mathematics whose work best exemplifies the high scholarly standards and intellectual 
contributions to the field that May worked so hard to achieve. To date, the following distinguished 
historians of mathematics have been recognized for their work through receipt of the Kenneth O.May 
Prize which includes a medal cast in bronze and designed by the Canadian sculptor, Salius Jackus : 

1989 : Dirk J. Struik (U.S.) and Adolf P.Yushkevieh (U.S.S.R.) 

1993 : Christoph J.Scriba (Germany) and Hans Wussing (Germany) 

1997 : Rene' Taton (France) 

2001 : Ubiratan D'Ambrosio (Brazil) and Lay Yong (Singapore) 

2005 : Henk Bos (The Netherlands) 

2009 : Ivor Grattan-Guinness (U.K.) and RadhaCharan Gupta (India) 



Life is good for only two things, discovering mathematics & teaching 
mathematics. 



- Simeon Poisson 



The moving power of mathematical invention is not reasoning but 
imagination. 



- Augustu D Morgan 
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(^lAc||^ 2010) 
(siq>25, ^31 cT 34 ) 



2 cl 3 Ulfilcbicll ct>->l<Hd 

qT.^.^T.UTt?Tt* 



8 <5t ^TT cTTlq q^teT qqfcT f?l4>U||-i|| ^cTo5 ^cfc5 ?[<fq fq^TTaqfqT, t|ldi4>l41 3TW^ STIeldl SFTcT. dldicbi^ 
fWT 4NlRld cqHT FTftq dildld. dldicbl^ ^FTR STTfcT. qqfT ffc^T TRiqT fcJldi4>idl WFTN q^FT 

qfSTFT quf fdf^dl ifcTTcT. vidl^uiiaf 1 ^JT 5^ ?FR ?J^T ft TRiqr 1 00 qT 50 qT Mldi<+> fqRT 1 0000 qT 25 qT 
dldich sfcjFT sUcFcT q^cTT 

qT cftqTcT STRUT ’TkItT 2 q 3 t f^#RT^ t|ldi4> 5Icitq> qq'pfqr TRs^TT, ^RcS 3Tfw Zf Rl^idl 
vJH<m'|- , I qF'FT q>?fT ■HI'Sol) cj-| ivjrj ?|cf)cl f Hl$ u lK Silfld, q cjidl \3qqtq, did SRTUrRTT cRRJcIT dl- | |U||'<l qTq 
ciJcl^Kld Mdfdd d'THUII'J) q^ q7?ft fHcxbRldl ^cTTcT f ft qfqRR qi£U|K STTftcT. 

q<f5RFT 2 ^MldicbMI fqqRqFn. 

1, 2, 4, 8, 16, 32, 64, f. TRiqT c|K-dfd4> 2 ^ 0, 1, 2, 3, 4, 5, 6, .... 5-3TgqFt qTcriq> STTfcT. *j?UFfq 

1 = 2°, 2 = 2 1 , 4 = 2 2 , 8 = 2 3 5- STRUT (1, 2, 4, 8, 16, ....) qT'Hdldl TltqtqTqt Aqiq *£URtq A = ( 1 , 
2, 4, 8, 16, ...). A ?tT SRcTWcT STTf. cl^td <-j<c^i fq5cTT^d\|u[fcp) ^RsZITW 'ddlell N f 'TFT 

N = (1 , 2, 3, 4,5 ) 

A qqteT TRiqr q ’+’ fq^T) iJMM 0Rc5 ^qqR qr^FT N qqteT STc^cF TRiqT *qqcT q^cTT itct. 

uf^l = 2°, 2 = 2 1 , 3 = 2° + 2 1 , 4 = 2 2 , 5 = 2° + 2 2 , 6 = 2 2 + 2 1 , 7 = 2° + 2 1 + 2 2 , 8 = 2 3 , 9 = 2 3 + 
2° 5- STRUT 1 cT 9 q^cT^TT Tl<t qqqT 2 t Mldicb q ’+’ f%F^ qlqT SMilVl q?*FT q>?TT fd^ Nil Fiji f qTffeT. HT 
dltdldl dMij'ld <F*FT 1 0 4" 1 0 WT gstd TRjqr qTgT 3T9TT M^dlA fdffdl ^cTTcT. \3qTfTWaf 

10 = 2 3 + 2 1 , 19 = 2 4 + 2 1 + 2° 5. 

JTRT% qT TRsiTT 3T9TT McSdl-l fcllf u| 'dl't STTf. quT i^ldl Hldl TRsiTT Sdl$iU||3f 273, ft i-iisdl 2 tllclicf) q 
'+' fq^T iTFTT dqq'lq cfFFT q>?Tt d^Nilldl q dtft cRTt ^c5RT fTT 5PFT ^T S Neil I TRk ^TT TTpfT, ^T q>fft 
cTFIcfj ZTSZfS ?l4>dld. qfcR P? TJR%Ft dtw STff. 

273 FSJT A qT iHdldld cfturat H'lddld ftst TRslJT cRTT q^cTT ^ <T cRTRT# FFT 0 f^RT EFT TRiqr 3TTcft 
qTff^, qFTT fqqrc cfj^T. S Neil I cTSTfcT ^fcT qt 256 ft TRsiTT 3T?lt STTf ^t uft 273 <RTT %cfT SFTcTT 
cRTRWr iFT i-iisilld 273 - 256 = 1 7. *-^u|Jld 

273 = 256 + 17 = 256 + 16 + 1. 



256, 16 q 1 qT fcFft TRiqT A qqtcT qqq> STTfcT. ^^ujq STRUT ^jTUJ ?Ff>cft ^t 
273 = 256 + 1 6 + 1 = 2 8 + 2 4 + 2°. 




8, ‘cpfaW, qrqu <+>T< hh), qq^qurnt, fi^qssur^FqT, sffqnqiq -431005. 





ftq qW 273 4§fT hIcj^II TTCRIT ^TTsV ^gT vJh4|- , ?I T54. 



TqT. 2416 = 2048 + 368 (l) 

= 2048+ 256 + 112 (2) 

= 2048 + 256 + 64 + 48 (3) 

= 2048 + 256 + 64 + 32 + 16 (4) 



9)<ie^i q-Rret q44 q*4 ^trt# f q^s ^tuttw otstrt sn4 sr4orq. wt q>qiq> ( i ) qwt 2048 ft A qqter 
Hlddld qfst 3T?ft TTCRIT 3TTf 44 241 6 q*JT fin q+TTf WWF (2) q^4 256 ft A 4t Hlddld qtdt 
7RRTT, 4t 368 q^T q^TT ftqj ?iq>4. qT qqr4 qiqqt JFTFf> (4) q«t, ddcqi qr^gteT *l4 7RR1T A qqq> 

snfq. qqft ++iii+idt 2 4 o qiTjq 4 d^i<Jt+ ++iiiq4d^l q4 didi+ qiqqr4 dHidid. Tqr^w4 ; 

127 = 2° + 2 1 + 2 2 + 2 3 + 2 4 + 2 5 + 2 6 . 

qT5T sft TRsHT TcRTi^T A TT qqq> 3Tlf. frRqT qi4t 2 TT qq>q qRT g^TTT 3TTf q ’+’ f%T^ dlTT qift. ^T^TRt 

8 = 2 3 , 64 = 2 6 , 128 = 2 7 , 1024 = 2 10 5- 

A qT 7RTRT 3 qqrq TRRIT qR57qT j^>H i-4 ferffeqT 3T7JT, 1 , Tft^T, Hr4<*> 7RRTT, fdWT qiq^qi TTCRlWT 5 L HC 3TTf . 
qTgcfc TTCsqT qqTRcTC qq? 4 tt 4 m^T STTfcT. ^ *£Uf 4 A qqtcT 7RRTT qT qq? qfuRT Mt TTR q^T 3RJT 
2 snf . 

qqtcT fq^qqT cRoq 3qqur WloTf fcddl Rlc^id fr+q ft q^o ?iq>4t. 

Rlcfjid 1 : N qqtd Sl?4q> TRRTT A qqteT qqft 4+iMl 4q4wr 74+Mld qqqq q^dl4 qrSdT 44. 

qqqqq^dlA 4^^Ts4qT44^T, fdoteqi N qqtcT ++4+ldt, A 4 d^ldt+ dd+d 4 t4wT +1+4 Id 4qTT. 
ddl^unat 28 Trret 1 6, 8 q 4 fq - 4 kR 5 4tr qqqj sqi4 dHIdld. f qqq> 4+^kdl +1+4ld qi4 q4 qpgct cRt 
dld4. 

STTdT 3qquT 3 ^TT dldi+MI fqqR q^n. qKHIdt Wlcft (deled I B qT ddldl qqqtq ftdt. 

B = { 1,3,9,27,81, } 

B ITT 3FTT 4q 3TTJ4, qr4qr 7RRTT ft 3 ^ dldi+l+11 >(4+4 Id qf^dT 44. ^t4 1=3°, 27=3°, 81 =3 4 5.... 
3lfqq> q Rl^idl w4q q^FT N qqcT q?4cp TRiqT sqqq qj^cTT 44. ddl^unaf, 

1 = 3°, 2 = 3 1 - 3°, 3 = 3 1 , 

4 = 3 + 1 = 3 1 + 3°, 5 = 3 2 - 3 1 - 3° 

17 = 27 - 32 - 3°, 40 = 3 3 + 3 2 + 3 1 + 3° 5 



4^t trrtt 40 4arr qterr srrtrt 4^t st ? n trrit 3 ^qT didi+Rqi w+md *qqq q^rqqiwr q?q 4fefq4 
f4q% 4t4 Tift f4r% 2 ^rr didi+Rqi qiqqtr 4t4 3 ttt 4. qur qmst ft qq> dWrr snf . 4t snqnr ddi^ui 
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'HdMISH Wd dR>. TFRTT, X = 420 # N ddleT Rf7 TRidT 3TRUTRT fceldl 3TT%. X fRd 

4RT. 3TRUTRT2X = 840 #T TRidT fdcSrT. 3TTdT B dT Xidldld 3T?Tf Rf7 Hlddld dtdt TRsdT RT3T uft 840 d^jd RdT 
^TtST §T4 kT 4 cMMI<Sl 0 f^dT dd XRidT dT fd+|U|) 729 = 3 6 # dRsdT d?ft 3TT^, RRUT 840 - 729 = 111 

3TRTT, x = 420 = 729-309 

= 729 - Y (TPRTT) (5) 

3TTdT, 2y = 2 x 309 = 61 8 243 = 3 5 

^ujd y = 309 = 243 + 66 

y frf^RTT (5) 

^ujjT x = 729 - 243 - 66 

= 729 - 243 - Z (TPRTT) (6) 

2z = 2x66 = 132 81 = 3 4 

*fTUJd z =66 = 81-15. #fdRd (6) d^^dT. 

*jRJd x = 729 - 243 - 81 + 15 
dT MHlul cfRtd -iV^Kl 3TRUTRT slddt 

420 = 729 - 243 - 81 + 27- 9 - 3 t 'H 4 HldRU| faal^. ddvWl'!sl ^cIcfT %T R?rr OTR SU cTT 4 Rd 1 ^Idld 
dt HI+ ^Rwd dlgl. dUT ?tddt STRUTRT xsUdl fdoldl Rl'dxi RloOd'l. 

Rlcfjid 2 : 

N dT 'JHd I did chluidl^l 7RRTT B ddleT TRsdT d ’+' STlfuT '-' dT Id^idl vRdld dRFT dFSdT 3cT. 

Ric^id 1 <r Ric^id 2, | ^Rfr Ri^id R+£ dRdT tdTd\ amid) aluididld srgdTd q^dRrr (Mathematical 
Induction) duala +mai c-mid'l. 

STTdT STRUT Rl^id 1 4 2 dtdT vRdla, dRdT dvJl^dl cTFTUTRT cRTt cf>5ft RloAdiad") | 

dRRJ^T Hd>K^ 3mdld. TJcfT ^URf dRT <RdT <T gTRT ^^URT dTR dTRJ URTd did RRSt 3HHdld( Rfd 
MKddld cPRj; d fTRTRT cRPl £dcfT dldld). d|U[+|ddmid) dd% cddd dT^IxT. URT dR^ dRd aldldai^ dt 
d+g; diui+iddNy £aT fa^rr srsaRT. fd^r <rpt dtnurRt trsht 3trutrt diui+ieaiay m^iaam fdoScT. strut 

TO RRdT cRRJdT fddR cfRUTR STT^tcT. 4 mid) ^TcfT fdcHdl *Td RldKId WT. 

C = { 1 JFT, 2 JFT, 4 JPT, 8 JFT, 1 6 JFT, 32 RT, 64 JFT,} C d«) tts ^ 7 cTR% 3TT^d d R<f clddidl t+RT 
1 27 JFT WT. 1 0 JFT4T RF7 dfoJTT ST+T ^jf|cT dvJedKH 1 2 dt^ d' 7 JFT ^ ^Td". C differ ^cfo5 7 qddl'dld 
vJHdld cfRFT 1 MKjd 1 27 JPT ’HJddl cfiluidl^l dTRJdT kjcj^did SHdld 4RFT dRjd ^dT <41X1 Idl Ric^id 
1 ^TT vTMdld 4RT. 7FTRT 3TRUTRT 25 JFT TTt% fdRT dRFT dRj; fdcRT tdNdldl STT^. STTdT 25 = 1 6 + 8 + 1 . 





I 



dd^dl t7cf5T dl+sidld 1 6 #F, 8 JFT, F 1 TFT, 1# cTFT FR# FTFF, F ^FRJT dl+3dld ## fRFT FRTF FRj; 
FlRcT TT^FT, F#ff FRRT TFT dldoAld 3TI# Rt FTcj# FRF TfgT 25 #F SRT# dlRl# t Ftps 3TT#. 1 JFT, 2 JFT, 4 
TFT, 5. t*R# 1 focTtJFT, 2 fecftJFT, 4 RbcHlilF, 3T?# FR# #FcTT TR STRUT FTdFT TRRjtFT dl^dlA 1 cf 1 27 
RbcHlTF, d#F FT^FRjF #51 9TR#T. FFT. k!+n£IMI 45 fRc# F^tdlddldl 3T#eT TR, RTF dl+3dld 32 fRc# TTF, 
8 Rbc#Td, 4 RbcHlTd, 41 RmIT#, 3T?# FR FR# STRT F gTFFT d l+sfcl I d F^#51F 45 fRc# F^FtcJF #TT ##T. 
## 32, 8, 4 f 1 ft# ##r 45 sit#. f | str Ricgid 1 ft fffIf <?rof IhoaRi<hI sn#F. f#f 25 tf^ft f#f 
FT^F^ jF tA||c|dldl 3RfeFT7r, FR# 25 FF, 50 TTF, 1 00 TTF, f . #FR 3TRcr FFF STRUT FR FIR ?TFk#. JIT F# 
FFRTF FR# TTcfjj dl+ddld 4 FT^fTRTT dl+sldld | F?F FTRT# elTF#. 

RHcgid 2 FT FFFlF FRoF STRUT FRFRFT FF#F FF RR 5TRFT. 4 Id Id) FR# #|U4ldld) cfnfT #c5T F##t 
dl+d4ldl ddd'ld FRTFT ellFd'l. Fldldl RTc# fceldl dF Rid Kid EFT. 

D = (1 FF, 3TTF, 9FF, 27 SR, 81 FF, 243 FF) did i^RcR 6 F FR# 3RJF, FTd# dvruidl <^R(>4 Ic|3|Rr 
FRT FIFF# 3TT#) 364 FF ##. FT TTjF FRFT FRJF 1 TFT # 364 FF R^fcT FT## FRF FfoJF #FT ##. 4 I'd Id) 
FTR^FT <## dl+ddidl FR# R#t ddd'ld FRTFT dldd). FFT|RUTr# ^Itlldl 1 4 FF T## t4M4l# Sided 1 4 
FRT dl+ddld 27 FF# FRF F gTRTT dl+sidld 9 TFT, 3 TFT, 1 TFT, ST?# c#F FR# FT<£F. fTFFT dl+sidld Fd# 
T## FTF>T Rt #ut cfRFT 9R^ TFT Mldcftd Mh. 4T qi^dHl 14 = 27 - 9 - 3 - 1, ^ f%RT ddldRUIIdl 
dMilVl ^llelell 3RJ4 1 Rlcgid 2 dT dddld <TRFT RloARl^l STT^- ^ MK^IIdl SMd'ld ^llelell 3TT%. UR 40 
TT^d^iftuptJIcldldl 3RteTTR40 = 27 + 9 + 3 + 1 ^TRTT dddld cfRFT 1 5FT, 3 TFT, 9 TFT 4 27 TFT dR 
cRT# FcR LIKddld q ^TRTT MK-ddld cReJ ST^T 3TReT qq# 9R 9TSm ##. ## cRRRTfdt T^FRT MK^IIdl 
v+T4)d ^Tlelel I 3TT^cf>RUT40 = 1 + 3 + 9 + 27 4T 'ddl+'|U||r| qjtfrT '+' fd^ldl dddld ^TIcHcHI 3RJ4 \?ut 
TT^t. 

itcF #T^ cdd+i'cill cTSTRT 3TTc#c+Y 3T#eT 4 #T ^UF# D TFT C #STT eT^R 317^. C ^TT dl^lid# 1 #*T#127 
5FT d4ddl, 1 27 cRT# Rloidld TR D ^TT TT^RdT# 1 TFT# 364 ddddl 364 Rloidld TR dTdT 3T#, D m ddldl 
dMdld ^T UTTRT dd^dd 3TT#, cfTRUT cRHt#T 7RRTT cR# 4 dddld RRcT. 

UR 364 TFT #STT UTTRT cRFT 3RT#cff cRTJRRJF tdlddldl 3T#eT cR D Ft# cRRTdt 7RRTT dldclldl efFT#. 
ddl^U||#, D Ft# 3TTURfr #FT cRTFT#f FF dl+dl TR ttcJ5^ 3TR: cRT# Rloidld F FT 8 cRTFRFT FTFFT# TR5F7 
364 + 729 + 2187 = 3280 ^dddl #F d#ddl FT^ FRTdT ##. D F#teT 5l?#cF cRTF (l #F 7#fF) FFRFT 
cRHWT #F Fd 3TTt t FRR7R4T eTSTTTT 3TT## 3T#eTF. fW D tUT dlddld #Ft C tFT cllddld f| FF# FTF^T 

3Tf#cR|tTcF cRHRFT cR^dleldl #FTF. 3T3#F D WF UTTRT dd^dd 3TT# | dddd 3TT%. 

cild^KId^ ST?# cRT# ddKId 3TTURTT #FT ?lddld FR RTRTfdt F# 7IFRT dRldKdl f<#tcf#TRJF FT5R 
5TRTT dlf^#. ddfdd Ffe# #T# RTF Ffff. 





(^ I ^ cii^l 2010 ) 

( 314 ? 25 , ^35 cf 36 ) 



X oral 3ra^cOT (x 10) 391<Hld clMcJUl 

\ 

$qcdl 1 0 ^TT 3TVjKijf)Hlc1 'fs|HM TRs^TT' dCcf> 3TU)KiNI cTFTcff. ci)ld lsdM'd'15*)^ ^IHM RFfcR 
d^RuiiKHid) TTEfi q^r f^Tcff STT^ 'id I did 3dl^U| q^f. 

Mil did M ^ 5<T 

34T . [ 11100101] 2 = [?] 10 

RN-dlRd WJ ^U|u)d c^TT #3^ 39FTFT TWJRT STCTcT 
[111 00101] 2 = [(2 7 x 1) + (2 6 x 1) + (2 5 x 1) + (2 4 x 0) + (2 3 x 0) + (2 2 x 1) + 1] 10 
= [ 229 ] iq . 

\34T 1 'id I did 9c£d)A ^flcT 'Hldfedl ^T. 



2 


1 1 


1 


0 


0 


1 


0 


1 




2 


6 


14 


28 


56 


114 


228 




1 , 3 , 
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14 , 


28 , 


57 , 


114 , 


229 



.-. [ 11100101 ] 2 = [ 229 ] 10 . 

(i) 4T f^TFT 3T4? nW 3T?R qReT 3TT%?T. 

(ii) f^cicfr fsrnpr ttw x 7 + x 6 + x 5 + x 2 + i *rr x 4|q4t^ d^pi4>*>i snt srrr snfur d^Mdldi 

(x-2) % *TP£T ^unfr 41# TT#W ’TRIcfiR M^d# 4>ldeld) 3TT%. ft 4T# fsPTFT ^rR-pq 

311#. 

(iii) 41 Ic^dld fgFTFT 1##T1 qwr 2 3TClc4Rcfc 4HII4>N 4ddHI 4McM-2JFTt 2 3R7 5#cTT 3T# ft 

414 qid^idl ^nid tqi41. 

(iv) 41 Mc^dldl f#TR IT## 49FTFT WjcR dlRlUAJId) 4HII4>K Rlgd" ^pTT. 

qwr 8 3 n#c 4 T it## (Octal Number) irmjRT 4 T 4 q^dlA 3 ^;. 

33T . 2 : [ 3 2 6 5 ] 8 = [ ? ] 10 
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••• [ 3 2 6 5 ] 8 = [ 1 71 7] 10 




19'ZKgT, ‘biffi'i'i 3U&*}*UI HH), PwJ) 4)cb, fiFFSt, 44 




I 



qidT 16 dx-idem 'd^-c) (Hexa-decimal) dSFTR ^FRjed oxfcjul. 
^T.3 : [ 9 3 2 c] 16 = [ ? ] 10 

: dfteT *Ri#T C f STSTC 1 2 ?T 3Td> d?tf#t. 
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. [9 3 2 c] 


16 = [3 7 6 76] 10 



1 0 cdldRdrl 4>lu|dlfl qTdT 3K-I<lcdl *RRt^ d?FTFT *WJcd d^RuAIKHIdl ft q^cf 3T?d?T ^cFT 3TTf . 
dT Mcgdl hihIci ■'iRidl fipTRTr (Mathematical Reasoning) hi$u! Riattm 3nd"?dd> snf . 



★ ★ ★ ★ 

TPFdT, pft X qrar 3HHeledl 'H<!idmu||cHldlol n 3T# ?RidT 3RJ4 H^dlcH 3Td7 a 2 , .. 

STTfcT 

p ft <i«qi 'aictldHHiu'i fcrffudTdt qan 3nf . 



■> a n 



P = [ a n a n -1 a 2 a 1 ] x R] 

p m 'H'^did sicfjrat ?2T#n^ f*RT 3Rjq dt xyidleNHiul d^Rdid. 

a n dT sicfjrat Tarrfqcp f#RT= x n - 1 x a n 

et*T : n ft TRidT sicfjRTT TT^tdteT 3t^4>Hid> d?ffdcT (dddWdd dl4W Hided Id) 3Td>Tdt ^dlRldr f^TeT 
d?FTRT TRidT 3RTrt. p x dT dRRtt pKdlRd TdT ''dldleNHIul Idffdld. 

Px = t(x n ■ 1 xa n1 ) + (x n - 2 xa n . 1 ) + + (x 1 x a 2 ) + (x° x a^ 

TRidT 4>lu|rdlf) HU||cHl?Tt Ttdfdd 3RTcTt #t ftNt pKdlRd WT fcT^ d?FTRT TFPjed SRTct. 
dddT (q) x = [ 3265 ] x ft X HTOT 3RT#tt %rffid> TRidT 3TTf . 

(q) x = [ 3x 3 + 2x 2 + 6x + 5 ] 10 (3) 

3x 3 + 2x 2 + 6x + 5 ft X fTvT d|Hdt 3Tlf . d X dt 3t4>lcH4> Rdd dgHd)d (q) x ^ dSFTFT TPT'JFd c??fcRTT #T. 

d|q#T X = 8 IHoAU|||| f#Td ^URTd [ 3 2 6 5 ] 8 dT 3t*dHH (octal) TRRt^ d?FTRT Wjed 3RT?f. 31#T 
ftd q^T Mdfeld 3df. q^J sldR-lcSlidlHHK 

X 2JcRT q^HdldX = a%^jT fncxjuny) qgHdldl Pf>dd STTf^T qgHdlell (x - a)%HlRlel d^dl [hoGum^ HniWKIdlel 
dT# 7FTFT 3RT?t 3T#T ft dT# Horner dT Hfuidsll^dl *PelW HTHWR q^dlA 44ddl #t. 



cRuidlf) qnrr SRTeledT *RRt# d?FTRT Wjed *i#qd> HIHI4>K q^dlA dxjlddl #T. 




II 



<>iiuici Rict>^oi n 

oITOim Rlc^l *>11U1 c1 3lM!Uct> 3TO, om§ro. 
uiRciimo Idrt^ui 



'et>.u. : nt.<p£ & ffcr **[frrfew. 



>jRmk fd. 21 / 02/2010 ^t4r ^rf?Ffr^g^rr sitr n^iRltiidiiid g.dtar 3.30 err. ?t tftr^ ^ strtt. att 
d>l4tf>HKi 3T^3TST dTf?Ff> f?T 8 M 5RTRAF 4-Sooi4 dM-M^ATST ^.^¥V. T T%9'F5¥t dldd> AT Hya Hlgul *-$ujd dTf?FF 
fliaruT WRcfr h^o4i4 «+>i4cii^ rrr.sft.sreruT 4 duic^ ^ri?3TcT ^r?r. wr m rrartaatt ^ TrercRft ^jprn# 
<+>i4 ^cjid fnefr. chldi^ ct^tt ?n^rr q^aFrrr FT.^.prfrrHT rnmfR utrr atp^ 4>er. 

TTfuRT3T^WT-3T^dim ATTakAII cfrIAjjdl qR^AJ, ZTT<+»|4 j+>HI HHIdl ’jfw, d^TSTNoATT HK-dlfdddejd 

at 4 Hi'-iN'<K-iHk att^rt dm^srr r rr.Afl'. T Tl<& ^rpft A-iidA ^cff. dfuia stsataft-sts-atfft f4ef>TFT ATT-4d4> 4 u dia 
4u||-iJ| 5 . 6 4r cT 9 4t T#RT 44?TeAT qfr^TTdt FFfefc 3TTT grdcfj ATA4d4> dATR cf^udTd 3TTcT. ATT yA-d<T>l4 
WT?FT TTRleRiwr ^ dWUAJId sricf. JIT yAdddd ctef# elA^ fd^e) RPTT ATdTTR cj^uZTRT 3TRTT. And 
4t. JildRsjdl^, Afr.drcri 4fwr <nqd ahr ar ah yA-d^faffidW-i f4?tn ah£<t>i 4 eTRurRn snifter flnM 

*KMI$ 'HdT>K dRUAJId 3TRTT. 



ATRFT ferr. 



frfrNh mR^ai ^rflFf) facin' nf&Td srattw artt^ 4>i4di£ 4Y.4 Y.t^t. ^-<h<+>uTT utrr 



4>i4d>HMi g^r wr ^rm df 4r.Rd.Arr. qfrafcr nfuTd Rm-uid 5 ^ ftsuiMldid srsnr ^icIcaii ferrf^rmT 
A-kd>K. ddTdT (2009-2010) |JHTFT clKIH^Wjl ^cxJdNH d^Adrf ddeM^I g>.cptf £4RAM fll^Arrf^Trf^Tf# 
fHoifdd 1.4^3000/- AT. HhR|^, n?K-dNd4> 3TAT ATT yAdd>l4 Addd *44. g>. cpqffdwr Mldd>iAH£ AIT 4>l4d>HW 
dnfddd *ftd4. AHccMAIAH ddA 4dTdT fM AR^RAn 4>|AjR|l 4R<T 4xTT. 



cr> 1 4^r> -H 1 4 h^asi Hlgul FT. sft. START 4ou|cfK ATRt 3TPTc4 HdVld c^cra dRdMI 3TT^4tAT ATATWr A-^dldl 
delicti 1 (dell. x-KifdHdl 3Tfd?TAI 3ndAl4 d^K d5 



FfuRT 3T^WT STtATPFT fWTFT TTT^4 3T^AT5T FT.^Kddd 4^ Ajidl^l 31 1 Me All HdVldleJd ct 4|A1MN d^T 
d4 TT^'HPfr Idtl|3.i)l4 STpi'Id'l 4^". 




7R, ’TRT wr4, 4r.dR34, ^fr.TFf, #.cf)4f^, ATT derft 41<Hl4 AH^4)|4 d cTReT. ATT 4)|4^HKH 

J lfuid^l*Tl HleldJ, f?TSTAfj ( RiejiaJf ddf^Td ^14. 




